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SUMMARY 
A Wind- tunnel investigation has been conducted to provide data for 
the study of the effects of operating propell ers on the longitudinal 
characteristics of a four - engine tractor airplane configuration havi ng 
a wing with 400 of sweepback and an aspect ratio of 10 . A reflection-
plane mounting was used and the semispan model represented the right -
hand side of a complete hypothetical airplane . Single - rotation , righ t -
hand propellers were operated at values of thrust coeffici ent ranging 
from 0 to 0 . 9 per propeller . The thrust was suff i cient to simulate up 
to 5 , 000 horsepower per engine at an altitude of 40,000 feet or up to 
10,000 horsepower per engi ne at sea level , assuming t he model to be 1/12 
scale . The tests were conducted at Mach numbers from 0 . 082 to 0 . 90 and 
Reynolds numbers of 1,000,000 to 8,000,000 . Variations in the model 
i ncluded several heights and incidences of the horizontal tail as well as 
tail removed, two arrangements of extended split flaps , several propeller -
blade angles, and independent a s well as simultaneous operation of the 
inboard and outboard propellers . 
The coefficients of lift, longitudinal force, pitching moment, 
propeller thrust, and propeller power are presented in tabular f orm for 
various va l ues of advance ratio at constant angles of attack . Selected 
portions of the data are presented in plotted form for various constant 
thrust coefficients . 
I NTRODUCTION 
The potentialities of the turbi ne -propeller propulsion system, 
particularly with regard to take -off and range characteristics of multi -
engine airplanes , have stimulated interest in the long - range turboprop 
l Supersedes NACA RM A53I28 by George G. Edwards , Donald A. Buell , 
and Jerald K. Dickson , 1953 , and also i ncludes the data from NACA 
RM A53J23 by Fred B. Sutton and Fred A. Demele, 1954 . 
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airpl ane designed to f l y at high subsoni c speeds . A possible airpl ane 
conf i guration f or t hi s applicati on appears , to be one utilizing a swept -
back wing of high aspect ratio i n combi nation with tractor-mounted super-
sonic propellers . The effects of these highly loaded propellers on the 
flow over t he swept wing and tai l surfaces and the consequent effects on 
the longitudi nal characteristics of the a i rplane cannot be estimated with 
confidence on the basis of exi sti ng experimental data or theoreti cal 
methods . Applicable experi mental data are meager , and existing theoret -
i cal methods , developed f or airplanes with l ow propeller -disc loadings 
and unswept wings , are of doubtful vali dity for the arrangement 
considered . 
An i nvestigation was unde r taken in the Ames 12-f oot pressure wind 
tunnel for t he purpose of evaluati ng experimentally the effects of oper-
ating propellers on t he longitudi nal aeroQynamic characteristics of a 
representative multiengine airplane configuration with a sweptback wing . 
The power -off l ongitudinal characteri s t i c s of several combinations of the 
components of this a i rplane confi gurati on have been presented in refer-
ences 1 to 4. The results of power -on f orce tests of the complete config -
urati on at Mach numbers from 0 . 082 to 0 . 90 and Reynolds numbers from 
1 , 000 , 000 to 8 , 000 , 000 are reported herein . An analysis of t he se data is 






upflow angle, average a.ngle of local flow at t he 0 . 7 propeller 
radius on the hori zontal center line of the propell e r plane, 
measu r ed with respect to the t hrust axis in a plane parallel 
to the plane of symmetry 
mean- line deS i gnation, f raction of chord over whi ch des i gn load 
i s uniform 
wing semi span perpendicular to t he plane of symmetry 
propeller-blade width 
1 0f t ffo ° t lift l coe lcl en , ----
qS 
pi tching-moment coeff ici ent about the quarter poi nt of the mea.n 
pi tchi ng moment 
aerodynamic chord , 
qSc 
p 
power coeffi cient per propeller , 
pn3D 5 
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c local wing chord parallel to the plane of symmetry 

















wing mean aerodynami c chord , 
J b /2 2 C dy o 
J b /2 C dy o 
wing- section deffign lift coefficient 
propeller diameter 
maxi mum thickness of propeller -blade section 
horsepower 
i nc i dence of the hori zontal tail with respect to the wing - root chord 
propeller advance ratio, ~ 
nD 
tail length, distance between the quarter points of the mean aero -
dynamic chords of t he wing and the horizontal tail, measured 
parallel to the plane of symmetry 
f ree - stream Mach number 
pr opeller rotational speed 
shaft powe r per motor 
pv2 free - stream dynamic pressure, 
2 
Reynolds number, based on wing mean aerodynamic chord 
propeller - tip radius 
propeller-blade - section radius 
area of the semispan wing , flaps off 
thrust per propeller , parallel to stream 
T 
thrust coefficient per propeller , 
pV2 D2 
wing- section thickness 
free - stream velocity 
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X longitudinal f orce , parallel to stream and positi ve in a dragwise 
directi on 
y lateral distance from the pl ane of symmetry 
a angle of attack of t he wing chord at the pl ane of symmetry 
(referred to herein as t he wing - root chord) 
S propeller-blade angle, measured at 0 . 70 of the tip radius 
st propeller-blade - section angle 
5 flap angl e , measured relative to the local chord in planes normal 
to the ref erence sweep l ine 
~ propell er effi ciency 
p mass density of air 
~ angle of l ocal wing chord relative to the wing - root chord, positive 




MODEL AND APPARAWS 
The model represented t h e r i gh t -hand half of a complete hypothetical 
airplane . The goemetry of t he model is given in figure 1 and in table I . 
The selecti on of the geometric properti es and the details of the construc -
tion of t he wing , nacelles , fences, all -movable tail, and fuselage have 
been discussed in ref erences 1 , 2, and 4. 
The extended split flaps consisted of 1/8- inch - thick aluminum plates 
attached to t he trailing edge of t he wing . (See fig . l(e ). ) The flaps 
were supported by fixed brackets from the lower surface of the wing and 
had a chord equal to 20 percent of the wing chord measured perpendicular 
-
to the reference sweep line . Two arrangements of flaps were used in the ~ 
tests reported herein, as illustrated in figure l(e ). The arrangement 
designated "inboard flaps " is the same as that used in the investigation 
of ref erence 4, where in the flaps extended from the fuselage to the outer 
nacelle . I n t he second arrangement of flaps , designated "outboard flaps, " 
the flaps extended f rom t he inboard nacelle to 70 percent of the semispan . 
The gaps between the flaps and t he wing trailing edge , nacelles , and 
fuselage were sealed . 
v------------------------------~--
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A photograph of the model mounted in the wind tunnel is shown in 
figure 2. The turntable upon which the model was mounted is directly 
connected to the balance system. 
5 
The propellers used in this investigation each had three blades and 
right -hand rotation . One set of supersonic propellers , used in the tests 
at high Mach numbers, were designated NACA 1 . 167- (0 )(03)-058 . The other 
set of propellers, used in the tests at low Mach numbers, were designated 
NACA 1 . 167- (0)(05) - 058 and were identical to the high - speed propellers 
except t hat blade thickness - chord ratios were increased by a factor of 
five - thirds at all radial stations . The thicker blades were designed to 
withstand the high blade loadings accompanying low- speed operation in the 
wind tunnel at an air density corresponding to a pressure of 6 atmospheres . 
The blade -form curves of both propellers are shown in figure 3. 
In each nacelle, a variable -speed motor rated 75 horsepower at 
18,000 rpm was coupled with a gearbox to drive the propeller at a rota-
tional speed 2/3 of or 1 . 5 times that of the motor . 
TESTS 
Test Conditions and Procedure 
The majority of the low- speed tests reported herein were made at a 
Mach number of 0.082, a Reynolds number of 4,000,000, and a propeller -
blade angle ~ of 260 • The corresponding dynamic pressure q of the air 
stream was approximately 57 pounds per square foot . Other low- speed tests 
were made at Mach numbers of 0 . 082 to 0 . 165 , Reynolds numbers of 
4,000,000 to 8,000,000, and with propeller-blade angles from 210 to 360 • 
The major portion of the high - speed tests was made over a range of Mach 
numbers from 0.60 to 0.90 at a Reynolds number of 1,000,000 and a blade 
angle of 510 j however, data were also obtained at a Reynolds number of 
2,000,000 and at a blade angle of 410 • The angle -of -attack range was 20 
to 18 0 for the tests at low Mach numbers and 20 to 100 for the tests at 
the higher Mach numbers . The model was tested both with and Without the 
horizontal tail, flaps, and propellers . The height of the horizontal -
tail hinge axis was either 0, 0 .05, 0 .10, or 0 . 15 of t he wing semispan 
(see fig. l(a)). The model was tested with the tail at various angles 
of incidence. Inboard flaps (fig . l(e)) were attached at 300 and 600 
angles of deflection 6 and outboard flaps at 300 • At each angle of 
attack, Mach number and Reynolds number were held constant while data 
were obtained f or several propeller rotational speeds from Windmilling 
to the maximum attainable, the latter being limited by either the maximum 
power or the maximum rotational speed of the electric motor . 
v 
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Measurements of the static pressures on the wind- tunnel walls 
during the tests at a Mach number of 0 . 90 indicated the possibility of 
partial choking of the wind tunnel . I t is believed that the force and 
moment data shown at this Mach numbe r are partially affected by this 
phenomenon . 
Propeller Calibration 
The propeller was calibrated on a specially constructed calibration 
nacelle . With this equipment the thrust and power characteristics of the 
propeller in the presence of the spinner and nacelle fore body were measured 
at several angles of attack for the range of test conditions covered in 
the tests of the complete model . 
REDUCTION OF DATA 
Thrust Coeffic ient 
The thrust coefficient Tc used herein was determined from the 
propeller calibration at the same Mach number, Reynolds number, propeller-
blade angle , advance ratio , and upflow angle A as for the complete model 
test . The upflow angle used was the average at the 0 . 7 propeller radius 
on the horizontal center line of the propeller plane, determined from the 
data in reference 6. Typical varia tions of thrust coefficient Tc with 
advance ratio J are shown in figure 4 for the NACA 1 . 167- (0)(05) - 058 
propeller , and in figure 5 for the NACA 1 . 167- (0 ) (03) -058 propeller . 
Average values of Tc are presented for all cases in which both propel-
lers were operat ing , since the differences were very small . It is esti -
mated that in the tests at the lowest dynamic pressure (57 lb/sq ft), the 
experimental error in Tc could amount to as much as 0 . 005 at low values 
of Tc, and 0 . 02 at high values, disregarding scatter . This is considered 
to be t he accuracy of Tc f or purposes of comparing data within the 
report . 
Force and Moment Coefficients 
The basic data, obtained at various thrust coefficients at a constant 
angle of attack , were reduced to conventional form, that is, angle of 
attack , longitudinal- force coeff i cient , and pitching-moment coefficient 
as a function of lift coefficient for constant values of Tc , by means 
of cross plots . 
... 
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Corrections 
The data have been corrected for constricti on effects due to the 
presence of the tunnel walls , for tunnel -wall interference originating 
from lift on the wing, and for longitudinal force tares caused by aero -
dynamic forces on the exposed portion of the turntable upon whi ch the 
model was mounted. 
7 
The effects of wind- tunnel -wall constraint on the propeller slip-
streams were evaluated by the method of references 7 and 8 and were found 
to be negligible. The dynamic pressure was corrected for constriction 
effects due to the presence of the tunnel walls by the method of r efer -
ence 9. These corrections and the corresponding corrections to the Mach 
number are listed in the following table : 
Corrected Uncorrected qcorrected 
Mach number Mach number quncorrected 
0.082 0.OS2 1.002 
.123 .123 1.003 
.165 .165 1.005 
.60 . 597 1 .00S 
. 70 .695 1.012 
.SO . 791 1.015 
.83 .81S 1.01S 
.S6 .S45 1 .021 
. 90 .S77 1.027 
. 
Corrections for the effects of tunnel- wall interference originating 
from the lift on the wing were calculated by the method of reference 10 . 
These corrections added to t he measured values were as follows : 
!::::a 0. 38 Cr.w 
t:£X 0.0059 2 CL W 
t:£m K1CLw ( t ail off) 
l'Gn K1CLW - [(K2 CLW - !::::a) :~:J (tail on) 
where CLW = CL - CLp and CLp is the lift coefficient due to propeller 
t hrust and normal force. The direct lift f orces due to the propeller were 
negligible in the high- speed range, and therefore in determining the a ctual 
correcti ons it was assumed that CLw = CL for Mach numbers of 0.60 and 
8 
Tab le 1 
M Kl K2 
0 . 082 0 . 0030 0 . 70 
.165 . 0030 . 70 
. 60 . 0048 . 77 
. 70 . 0057 . 79 
. 80 . 0069 .81 
. 83 . 0073 • 82 
. 86 . 0078 .83 
. 90 . 008 7 . 85 
Table 2 
M C Xtare 
0 . 082 to 
0 . 165 0 . 003 
• 60 . 0025 
. 70 . 0026 
. 80 . 0028 
. 83 . 0029 
. 86 . 0030 
. 90 . 0032 
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above . The values of Kl and K2 are depend-
ent upon Mach number and are given i n table 1. 
The constants Kl and K2 were computed for 
power off conditions , and it is estimated that 
the error in Cm resulting from this assump-
tion could amount to 0 . 004 at the highest 
thrust coefficients and the h i ghest angles of 
attack when the tail is immersed in the slip-
stream . 
A tare correction to longitudinal force 
was necessary because of the aerodynamic forces 
on the exposed portion of the turntable . The 
value s given in table 2 were subtracted from 
the measured l ongitudinal force coefficients . 
No attempt has been made to evaluate tares due 
to i nterference between the model and the turn-
table or to compensate for the tunnel-floor 
boundary layer which, at the turntable, had a 
displacement thickness of 1/2 inch . 
RESULTS 
An i ndex to the data is presented in 
table II. The basic unfaired data are tabu -
lated i n tables I II through XIV for l ow- speed conditions and in tables XV 
through XXIII for hi gh- speed conditions . The coeffici ents of lift, l ongi - ~ 
tudi nal force, and p i tching moment, p l otted i n conventional form for con-
stant values of Tc , are shown for selected configurations and test con-
ditions in figures 6 through 40 for Mach numbers of 0.165 and l ess and in 
figures 41 through 49 for Mach numbers from 0.60 to 0 . 90 . 
Ames Aeronauti cal Laboratory 
National Advisory Committee for Aeronautics 
Moffett Field, Cali f. , Sept . 28 , 1953 
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TABLE I . - GEOMETRIC PROPERTIES OF THE MODEL 
Iwing 
Reference sweep line : Locus of the quarter chords of sections 
i ncl ined 400 to the plane of symmetry 
Aspect ratio 
Taper ratio . 
Sweepback . . 
Twist .... 
( full - span wing). 
Reference sections ( normal to reference sweep line) 
10 . 0 
0 . 4 
400 
-50 
Root NACA 0014, a 0 . 8 (modified) c 2 . 0 . 4 l 
Tip . NACA 0011, a 0 . 8 (modified ) 
Area ( semispan model) . 
Mean aer odynamic chord ..• . 
Fl aps , ext ended f r om trailing edge 
Incidence (measured i n the plane of symmetry ) .. 
Fences are l ocated at y / b / 2 = 0 . 33 , 0 . 50 , 0 . 70 , and 0 . 85 . 
Nacell es 
Fr ontal area (each) . 
Inclination, 
Inboard . 
Outboard . . . 
Propell ers 
Diamet er . . . . • 
Number of blades • 
. 
. . . . 
. . 
Propell er -activity factor (per blade ). . ••. 
Propeller - blade thickness - chord ratio (0 . 70 radius ). 
Solidity (per blade ) ...•.•• 
c 2 . l 
0 . 4 
6 . 944 ft2 
1.251 ft 
0 .20 c ' 
30 
0 .208 f t2 
- 6 . 50 
- 7 . 00 
1.167 ft 
3 
188 . 4 
0 . 05 
0 . 058 
series Blade sections . • . . . . . • . . . • • . symmetrical NACA 16 
Horizontal Tail 
Refer ence sweep line: Locus of quarter chords of sections inclined 
400 to the plane of symmetry 
Aspect ratio (full-span tail ) •. 
Taper ratio . • • • • •. . .•. 
Sweep back . . . . • . . . . • . . 
4.5 
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TABLE I . - GEOMETRIC PROPERTI ES OF THE MODEL - Concl uded 
Horizontal Tail (Continued) 
Reference section (normal to refer ence sweep l ine ) 
Tai l l ength, Zt. . . . • 
Area ( semi span model ). . • • . • .• 
Mean aerodynamic chord . • • . . . • • • 
Tail vol ume , Zt/ c (St/ S) .•...•.. 
Tail heights (measured vertically f r om the fuse l age center 
t ail i n wing 
NACA 0010 
3·25c 
1. 387 ft2 
0 .833 ft 
0 .65 
line to the hinge axis of t he horizontal 
semispans (see fig! l ( a )) . . . • . . . . 0, 0 .05 , 0 .10, 0 .15 
Fuselage 
Fineness ratio • . , • . • . . • 
Front al area (semispan model) .. 
Fuselage coordinates: 
Distance from Radius , 







30 . 47 
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TABLE II . - INDEX OF TABLES AND FIGURES PRESENTI NG THE AERODYNAMIC DATA 
(a ) Low- Spe ed , NACA 1.167-(0)(05)-058 p ropelle r 
Figur e Tail Table No. No . hei ght 
III (a ) 6 t ail off 
(b ) 7 ( c )~ 8 
(d )2 9 (e ) 10 
(f) 
( g) 11 
(h ) 
( i ) 12 
( j ) 
( k ) 13 
IV (a ) 14 0 
(b ) 15 1 (c ) 16 (d ) 17 
V (a ) 
(b) 
0.05 b/2 
( c ) 




VI (a ) 19 0.10 b/2 (b )3 19 
( c ) ~ 20 
(d )2 21 
(e) 22 
(f ) 23 
(g) 
(h )3 
( i ) 
( j ) 24 (k ) 
Inboar u pr opell er only . 
20utboard pr opel ler onl y . 









0 , R fl, 
deg M mi llion deg 
--- 0 .082 4 21 
--- .082 4 26 
--- .082 4 26 
--- .082 4 26 
--- .082 4 31 
--- .123 4 21 
--- . 123 4 31 
--- .123 4 36 
--- . 123 6 31 
- --
. 165 8 31 
--- .165 8 36 
--- . 082 4 26 
--- . 082 4 26 
--- . 082 4 26 
--- . 123 4 31 
--- . 082 4 21 
- -- .082 4 31 
--- . 123 4 21 
--- . 123 4 31 
--- . 123 4 36 
--- . 123 6 31 
--- .165 8 31 
--- .165 8 36 
--- . 082 4 26 
--- . 082 4 26 
--- . 082 4 26 
--- .082 4 26 
--- . 082 4 26 
--- . 082 4 26 
--- . 123 4 26 
--- . 123 4 26 
--- . 123 4 31 
--- . 123 4 31 
--- . 123 4 31 
'( 
it, Figure Tail Type 0, M deg Table No . No . height flaps deg 
--- VII 25 0 .15 b/2 none --- 0. 123 
---
- -- VIII (a ) 26 tail off I nbd. 30 .082 
--- (b ) ~ 27 
1 1 1 
.082 
--- ( c )2 28 
.082 
- -- ( d ) .082 
--- (e ) . 123 
---
--- IX (a ) 29 0 Inbd. 30 .082 
--- (b ) 30 ! l t .082 --- ( c ) 31 .082 
0 X ( a) 32 
°T/2 'T 30 .082 - 4 ( b )~ 33 1 .082 -8 ( c )2 34 .082 - 4 (d) 35 .082 (e) 36 . 082 
- 4 
-4 XI 37 tail off Outbd . 30 .082 
- 4 
-4 XII ( a ) 38 0 .10 b/2 Our 30 .082 - 4 ( b ) ~ 1 1 . 082 - 4 (C)2 .082 - 4 (d) 39 .082 
- 4 
XIII (a ) 40 ail off Inbd . 60 . 082 
-4 (b ) ! ! ! . 082 - 4 ( c ) .123 
- 4 
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TABLE II . - INDEX OF TABLES AND FIGURES PRESENTING THE 
AERODYNAMIC DATA - Concluded 
(b) High -speed, NACA 1 . 167- (0 ) (03 )-058 propeller 
Table Figure Tail it, (3 , H, M, 
No . No. height deg deg million range 
XV 41 tail off -- 41 2 0 . 60 to 0 . 80 
XVI 42 tail off -- 51 1 0 . 70 to 0 . 90 
XVII 43 tail off -- 51 2 0 . 70 to 0 . 90 
XVIII 44 0 - 4 41 2 0 . 60 to 0 . 80 
XIX 45 0 -2 51 1 0 . 70 to 0 . 90 
XX 46 0 - 4 51 1 0 . 70 to 0 . 90 
XXI 47 0 -6 51 1 0 . 70 to 0 . 90 
XXII 48 0 - 4 51 2 0 . 70 to 0 . 90 
49 
b 
- 4 XXIII 0.10 2" 51 1 0 . 70 to 0 . 90 
13 
TABIE III.- LONGITUDINAL CHARACTER I STICS OF A FOUR-EIJGlNE PROPEUER-DRIVEN AIRPlANE CONFIGURATION 
HAVING A 40° SWEPT' WING OF ASPECT RATIO 10 . 'l'AIL REMOVED ; FIAPS UP 
(a ) M = 0 . 082 ; R = 4,000,°9°; ~ = 21° 
~ CL Cx c. TCav J av CPav ~ CL Cx C. Tcav Jav CPav ~ CL ex c. Tcav J av CPav 
"2 .04 0 . 147 0 .014 - 0 . 031 
- --
1108.16 0.625 0 . 028 -0 . 005 
- -- - --
8.14 .27 
- - - - - - - -- - --
2.03 .1)6 . (:127 -.034 -0 . 004 o .B59 0 .004 B. 15 .622 .035 -.003 - 0 .006 0 .860 -0 .003 14 .26 1.0'/3 0 .062 0 . 04.4 0.003 O.B46 o :~~ 2 .04 .132 - .009 - . ("7 .0)6 .782 .021 B. 16 .637 . 002 .009 . 03B .773 .023 14 .27 1.104 .034 .059 .040 .776 
2 .04 .127 -.060 -.019 . 101 .694 .042 B.16 .659 - .049 .029 .103 .690 .043 14 .28 1.152 -.011 . 081 . 101 .693 .045 
2 .04 .114 -.165 .004 .2)8 .588 .067 B.17 .69'2 -. 152 .061 .245 .584 .068 14 · 30 1 .236 -.111 .119 .240 .582 .069 
2.04 
.089 -. 346 .035 
·489 . 486 .088 B. 1B .72B -. 327 .100 . 47B . 488 .089 14 .32 1 .332 - .263 . 114 . 451 .49'2 .090 
2 .03 
. 053 -.656 .0'/4 .889 .399 . 111 B.1B .773 - .645 . 162 .905 .397 . lll 14 .34 1.482 -. 568 .262 .B35 .398 . lll 
84 .06 
.311 . 017 -.030 - - - - -- 10. 19 .773 .0)6 .002 - - - - -- - -- &16 .28 1.167 ·097 .024 - -- - -- - --4.0'/ 
. 304 . 019 -.025 -.001 .B47 .002 10. 19 .m .042 .012 -.003 .B5" .001 16.27 1 .164 .109 .044 -.Oll .892 - .005 4 .08 
. 307 _. 014 -.013 .040 .764 .024 10. 19 .797 .014 .027 .0)8 .775 .021 16.29 1 .224 .075 .060 .006 .B35 . 010 4.08 
.307 -. 059 - .001 .095 .693 .043 10.20 .929 - .0)8 .046 .103 .690 . 044 16.30 1 .272 .0)8 .080 .062 .747 .033 4.08 
.309 _. 164 .212 .233 .587 .067 10.22 .881 - .137 .083 .239 .587 . 067 16. 33 1.347 - .022 .110 . 157 .647 .056 4.08 
.302 -. 358 .057 . 494 . 482 .090 10.22 .939 -. 314 .126 . 481 . 486 .089 16.35 1. 451 -. 138 . 163 . 311 .5"6 ·0'/9 
4.09 .294 -.648 .099 .B77 . 400 .110 10.23 1.009 -.61B .188 .862 . 400 . lll 16.37 1.569 - . )01 .219 .5"8 . 464 .097 16.39 1.698 -. 531 .2B7 .B34 . 399 .109 
&6 .12 
.471 .021 -.000 
- -- - - - &12 . 23 .919 .046 .019 - --
6.12 
. 465 .025 - . 013 .001 .B39 .003 12 .23 .937 .049 .033 .002 .B42 .006 &18 .30 1.265 .1)6 .02B - -- - -- - --6 .12 . 475 -.009 - .001 .0)6 .766 .026 12 .23 .960 . 022 .045 .037 .775 .025 1B·29 1.24.4 .151 .071 - .001 .863 .007 
6 .12 . 483 -.057 .013 .099 .685 .043 12 .24 .994 -.017 . 063 .091 .702 .043 lB .30 1 .294 .124 .087 .042 .779 .032 
6.12 
·502 -. 167 .042 .242 . 577 .068 12 .26 1.063 -. 116 .097 .224 .592 .067 1B.32 1.310 . 084 .116 . 105 .697 .049 
6. 13 . 518 -. 344 .O'/B . 483 . 484 .089 12 .2B 1. 15" -. 306 . 156 . 487 . 482 .090 18 . )6 1.523 -.021 .165 .210 .604 .068 
6.12 . 52B -.645 . 126 .374 .400 . 111 12 . 30 1 .268 -.602 .224 .846 . 398 .112 18.38 1.616 _.114 .212 . 349 .529 .089 IB. 41 ~ :~~ ::~~ .298 .598 . 453 . 101 lB. 43 .342 .823 . 401 .11 
~Tope llerll rellOved 
(b) M 0 .082 ; R 4,000,000; ~ 26° 
~ CL Cx c. Tcav J av CPav ~ CL Cx C. Tcav J av CP8V ~ CL ex Co TC8V J av Cpav 
" .04 0 . 141 0 .014 -0 . 031 - - - - -- 88 . 16 0 .625 0 . 028 -0 .005 - -- - -- - -- 814 .21 - -- - -- - -- - -- - --
2 .03 .130 .010 -.0)8 o.OC)! 1 . 0'3 0 . 014 B.15 .621 .031 -.004 -0 .005 1 .0'/7 0.005 14 .26 1.081 0.062 0 .046 -0 .003 1.0'/2 0 . 011 
2 .03 .129 -.016 -.033 .038 .956 .043 B.16 .6)6 - .001 .008 .033 ·960 .045 14 .27 1 . 120 .032 .064 .033 .962 .051 
2 .03 .124 _. 064 - . 022 . 101 .841 .0'/8 B. 17 .657 - .046 .024 .093 . B48 .O'/B " .29 1. 174 -. 017 .092 .098 .B)6 .088 
2 .03 . 115 - .132 - .006 . 182 .743 .10'/ B.17 .682 -. 116 .047 .185 .738 .108 14 . 30 1 . 224 - .01" .118 . 171 . 744 .11, 
2 .03 .095 - .237 .009 . 311 .644 . 1)6 B.18 .10'/ -.221 .079 .314 .643 .137 14 . 31 1.298 -. 112 .160 . 306 .642 .140 
2 . 03 .0'/6 - .393 .040 .515 .,.. .163 B.18 .7)4 -. 377 .116 . 519 ·553 .164 14 .34 1.386 -. 325 .210 . 517 .5"9 .166 
2 .03 .059 -.541 .066 .705 . 497 .179 B.19 .755 -. 508 . 153 .686 .501 .17B 14 .35 1.44, - . 465 .256 .686 . 495 . lB3 
2 . 03 .046 -. 646 .C1J7 .B41 . 465 .187 B. 19 .775 - .635 . 174 . B49 . 464 .189 14 .37 1 · 520 -. 564 .290 .824 .466 . 193 
84 . 08 . 311 .017 -.0)0 - -- - -- - -- 810. 19 . 773 .0)6 . 002 - -- - -- 816 .28 1.167 .097 .024 - --
4.0'/ .298 .019 -.032 -.003 1.068 .005 10.19 . 774 .032 .010 -. 004 1.0i3 .011 16.2B 1. 191 .096 .058 -.00' 1. 072 .016 
4.0'/ . 300 -.012 - .025 .033 .961 .042 10 . 19 . 796 .007 .026 .0)6 .958 .048 16.31 1.267 .048 .081 .034 .957 .056 
4.0'/ . 302 -.061 - .008 .097 .B44 .Q7B 10.21 .B30 -.039 .047 ·097 .B45 .081 16.33 1.326 .007 .105 . 093 .B45 .089 
4. 08 . 306 -. 129 .011 .184 .742 .108 10 .22 .864 -. 103 .0'/5 . 110 .744 .110 16 .33 1. 390 -.052 .140 . 171 .742 .116 
4.08 .298 - .238 .035 . 31B .642 .1)6 10 .23 .906 -.204 .105 .307 .647 .137 16.35 1. 476 - . 1117 .180 .301 .643 . 1411 
4.08 .294 -. 395 .062 · 526 . 552 .164 10.24 .952 -. 374 .150 · 533 .5"8 .166 16. :18 1.577 -.279 .232 .492 .557 . 167 
4 .08 .290 -. 5"0 .097 .706 . 496 . 17B 10.24 .989 - .500 .184 .694 .498 .119 16.40 1.667 -. 428 .2B7 .681 . 496 .184 
4.08 .2B7 -.643 .108 .B43 . 466 .188 10 .2 , 1. 018 -.621 .209 .B44 . 464 .190 16 . 42 1.716 - . 513 . 315 .801 .468 .191 
86 . 12 . 471 .021 - .000 
- -- - -- ---
812 .23 
.919 .046 .019 
- -- - -- - --
818 . 30 1.265 .1)6 .02B - -- - -- - --
6. 12 . 467 .022 - .020 -.003 1.010 ·009 12 .23 . 938 .049 .032 - .005 1.0'/B .010 18 .29 1 . 266 .143 · 0'/9 .005 1.055 .0)0 
6. 12 . 475 -.007 -.002 .037 .953 .046 12 .23 .964 .011 . 048 .034 · 955 .048 lB .30 1.308 .119 .098 .040 .949 .064 
6.13 . 486 -. 056 .014 .097 . B45 .0'/9 12 .25 1.007 -. 027 .0'/1 .092 .B4o .081 lB .31 1.)67 .0'/9 .119 . 102 .B35 .096 
6 . 13 . 495 -. 116 .025 .175 .752 .106 12 .26 1.0,1 -.087 ·097 .168 .748 . 111 1B .34 1. 465 .02B . 161 . 171 . 744 . 119 
~ . 13 · 510 -.231 . 059 .318 .643 . 137 12 .26 1 . 104 -.183 . 131 .295 .650 .137 18.38 1.601 -.083 . 2 11 .288 .653 .143 
6. 13 .517 -. 391 .092 . 533 · 550 .164 12 .29 1.179 - .344 .188 ·513 . 551 .168 1B .4o 1. 72B -.222 .308 . 501 . 554 .170 
6 .13 . 526 -. 525 .125 .699 . 498 .177 12 ·30 1.226 - -- .222 .671 . 500 .183 1B. 42 1.825 - .357 . )64 .679 .496 .187 
6.13 . 532 -.637 . 137 .B4o . 467 .189 12 .31 1.263 -. 599 .2'1 .829 . 464 .19'2 lB. 43 1.872 -. 433 .391 .786 . 470 .19'2 
· Propellers relDOved 











TABLE III.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE PROPELLER-j)RIVEN AIRPLANE CONFIGURATI ON 
HAVING A 40 0 SWEPI' WING OF ASPE CT RATIO 10 . TAIL REMOVED j FLAPS UP - Cont i nued 
(c) M = 0.082 ; R = 4, 000 , 000; ~ = 260 ; Inboard propeller onl y 
n CL Ox c" T, J Cp n CL Cx c" T, J Cp n CL Ox c. T, J Cp I 
" .04 0 . 147 0 . 014 -0.031 
- - - - --
&8.16 0 .625 0 .028 . 0.00, 
- -- - -- ---
8.14.27 
- - -
- -- - -- - - - - --2 .03 .13' .011 -.038 -0 .002 1.066 0 .012 8.1, .619 .029 - .013 -0.002: 1.065 0 .012 14 .26 1 .072 0.061 0.043 -0.003 1.066 0.011 2.03 .134 -.007 -.032 .050 
.92' .057 8.16 .630 .009 .049 ·926 .0" 14.27 1.096 .042 .059 .049 .928 . 062 2 .03 .130 -.028 - .029 .106 .830 .082 8.16 .644 -.0l2 .014 .106 .831 .081 14.27 1.121 .022 .076 . 103 .832 .087 2.03 .12, 
-.063 - .0:21 .193 · 731 .110 8.16 .654 -.046 .027 .195 .731 . 110 14 .28 1.151 -.008 .098 .183 .732 .113 2 .03 .117 - .111 -.019 .332 .634 . 1)6 8 .17 .666 -. 100 .046 
·333 .634 .137 14 .29 1 . 188 -.057 .126 .321 .634 .140 2 .03 .103 - .206 -. 002 . :;66 
.'37 .163 8 .17 .683 -.188 .069 .568 .5)6 .163 14.30 1.233 -. 141 .164 
·551 .537 .167 2 .03 .087 -. 338 .003 .908 . 454 .187 8.17 
·697 - .320 .088 ·912 . 453 .189 14 . 31 1.285 - .265 .197 .872 
. 4" .190 
64. 08 .311 .017 -.030 
- -- - --
610 . 19 .773 .0)6 .002 
- -- - --
&16 .28 1 .167 
.097 .024 
- -- - -- - - -4.07 .304 .011 - .028 - .001 1.063 .011 10 . 19 .772 .0)8 .006 - .003 1.066 .014 16 .28 1.173 .096 .048 - .002 1.065 .020 4.08 . 306 - .003 - . 02:0 .049 .927 .056 10 . 19 .787 .018 .022 .049 .926 .057 16 .28 1.194 .082 .070 .049 .925 .065 4.08 .308 - .026 -. 008 . 107 .830 .082 10.20 .802 - .004 . 035 .105 .829 .084 16 .29 1 .221 .060 .088 .103 .830 
·091 4.08 .308 - .059 - .006 .195 .731 .108 10.20 .816 - .037 .050 . 189 .732 . 112 16 .30 1.260 .033 .121 . 183 .731 .116 4.08 
·30, -.111 .003 . 330 .635 .134 10 .21 .8)8 -.088 .073 
·329 .634 .137 16 .30 1.291 - .Oll .144 .320 .635 .140 4.08 . 301 -. 204 .019 . 570 . ,)6 .163 10 .21 .863 -.173 .097 
· 559 . 537 .164 16 .31 1.320 -.048 .166 . 418 
·585 .154 4.08 
.29' -. 334 .033 .909 . 454 .186 10 .22 
·895 -. 309 .123 ·908 . 453 . 189 16 . 32 1.357 - .094 .192 . 552 : ,~ .167 16.34 1."34 - .214 .232 .879 .191 &6 .12 
. 471 .021 - .020 
- -- - - - - --
1112 .23 . 919 .046 .019 
- -- - -- - - -6 . 12 . 46, .022 -.017 - .001 1.067 .012 12.23 ·921 .047 .020 - .003 1.065 .015 &18 . 30 1.265 .1)6 .028 
- -- - --6 .12 . 470 .002 - .006 .049 .929 
.0" 12 .23 .941 .028 .0)6 .049 .926 .060 18 .29 1.257 . 144 .062 .001 1.066 .024 6.12 . 477 -.022 .004 .107 .829 .084 12 .23 .962 .D07 .0'3 . 101 .830 .086 18.30 1.282 . 130 .080 .051 .927 .067 6 .12 . 483 -.055 .012 .198 ·730 .109 12 .24 .984 _. 024 
·072 .184 .731 .112 18 .30 1.309 . 112 .103 .105 .830 .094 6 . 12 . 490 -.108 .024 
.33' .633 .1)6 12 .2, 1.012 - .073 .096 ·321 .635 .137 18. 31 1.338 .085 .125 . 184 ·731 . 119 6 .12 .494 -. 199 .042 
. '73 . '3' .164 12 .26 1.049 -. 161 . 133 ·555 . '37 .166 18 . )1 1.383 .041 .155 .320 .635 .143 6 .12 . 494 
-. 327 .057 .9ll . 454 .187 12 .21 1.096 -.28, . 166 .886 . 454 .187 18 .32 1. 418 . 009 . 176 . 420 .586 .156 
18 .33 1.449 
-.035 .205 .5"6 .5)8 . 170 
18. )6 1. 553 -. 1 41 
Propeller. reUlOved 
.263 .849 . 458 .191 
( d) M 0. 082 ; R 4,000,000 ; ~ = 260 ; Out board propeller only 
n CL ex c" T, J Cp n CL Cx c. T, J Op n CL ex c" To J cp 
" .04 0.141 0 .014 -0 . 031 
- - - - -- - - -
a8 . 16 0.62, 0 .028 -0 .00, 
- -- - -- - --
a1 4 .21 
- -- - -- - -- - -- - --2.03 .133 .01, -. 042 -o.ex)! 1.066 0 .001 8 . 16 .624 
.029 -. 013 0 .001 1.063 0 ·007 14 .26 1.076 0.062 0 .026 0 .001 1. 063 0 . 013 2 .03 .131 - .004 
-.034 .046 
.932 .048 8.16 .632 .009 -.004 .051 .926 :~ 14.27 1.094 .042 .031 .049 J~6 :~ 2 .03 .125 - .028 -.028 .105 .832 .082 8 . 16 .641 - .012 -. 002 . 103 .833 14 .27 1.U4 .022 .035 . 103 2 .02 . ll9 
-.063 -.019 . 191 . 733 . 111 8. 16 _650 -_ 0>.8 
. 009 .195 . 730 .112 H .28 1.139 
- .009 .045 .182 .732 .113 2 .01 . 112 -.116 -.006 
.325 .637 .137 8 .16 .657 -.101 . 020 
·33' . 634 .139 14 .28 1.166 -.058 .054 .316 .6)6 .140 2 . 01 .106 
-.207 .022 .568 .5)6 .164 8. 17 .672 - .192 .042 
·566 · 537 .166 14 .29 1.204 -.142 .072 .554 ·537 .164 2 .00 .094 -· 320 .034 .851 . 463 .186 8 .17 .680 -. 304 .058 .8,. . 463 .186 14 .30 1.246 
-.250 
·089 .823 . 464 .187 
&4 .08 
. 311 .011 -.030 
- -- - -- - --
a1O . 19 . 773 .0)6 . 002 
- -- - -- - --
8 16 .28 1.167 .097 .024 
- -- - -- - - -4.08 .305 .011 -.032 .001 1.059 .007 10 . 19 . 776 .0)8 0 .001 1.063 .008 16 .30 1.2'20 
. 078 .033 .001 1. 056 . 018 I 4.07 .304 - .001 
-.023 .047 .933 .048 10. 19 .786 .018 .002 
.049 .928 .053 16.30 1.239 .058 .037 .049 .924 
.061 I 4. 08 
.30' -.026 -.011 . 107 .828 .082 10.20 
. 799 -.004 .Oll .107 .829 .083 16. 31 1.262 .040 .041 . 103 .830 
·090 4.07 .301 -.059 -.010 
.19' ·733 .109 10 .20 . 812 - .037 .018 .190 .734 . ll3 16 .31 1 .294 
.009 .052 .186 .729 . ll6 4.07 .299 -. u4 
. 007 .329 .636 .1)8 10 .20 .831 - .088 .031 
·325 .6)6 .137 16 .32 1.324 -. 034 .062 . 316 .6)6 . 1 41 4.07 .295 -. 203 
. 029 
. '59 .540 .164 10 . 21 
.8" -. 176 .057 · 564 . 5)8 .165 16 .33 1. 374 - .111 
.079 .538 . 541 .167 4.06 .292 -. 318 .041 .855 . 463 .187 10 .21 .869 - .292 .077 .848 . 463 .187 16 . 34 1.>.06 
-. 175 
- --
.677 . 497 . 181 
16.35 1 . 431 
- .226 .100 .816 . "65 .189 66 . 12 . 411 .021 -.020 
- -- - - - a12 .23 · 919 .046 .019 
- -- - -- - --6.12 . 467 .022 - .019 .003 1.060 .008 12 .23 .927 .048 .013 - . 001 1.063 .013 a18 . 30 1.265 .1)6 .028 
- -- --- - --6.12 .472 
.003 - . 012 .042 
.932 .050 12 .23 
·9)8 .028 .016 . 047 
·930 .056 18 .29 1.241 .156 .046 .001 1.059 .025 6 .12 .476 -.020 
- .009 .106 .831 .082 12 .23 
.957 .007 .024 .105 .829 .086 18.30 1.276 . 141 . 045 . 0,1 . 926 .068 6 .12 .1081 
-.056 0 .196 .731 .1ll 12 .24 
·979 -.023 .033 .184 .734 . 112 18. 32 1.355 
·092 .048 .106 .827 ·095 6 .12 . 482 - . 107 .014 :~~ .6)8 .137 12 .2 4 ·999 - .076 . 043 · 318 .637 .140 18 . 32 1.379 .064 .050 .186 .729 .120 6 .12 . 48, -. 196 .031 . 5)8 .165 12 .25 1 . 029 - .164 .061 
·555 .5)6 .163 18 .33 1 . 41.7 .015 .064 
·333 .627 .146 6.12 .486 
- . 312 .045 .858 . 463 .186 12 .26 1.058 - .273 .076 .826 . 464 . 187 18 . 34 1.469 
-.054 .083 .54, .5)8 .110 
18. 34 1 . 490 - . 105 
.093 .670 .499 .181 
18. 35 1.524 












TABLE 111.- LONGITUD I NAL CHARACTERISTICS OF A FOUR-ENGINE PROPELIER-DRIVEN AIRPLANE CONFIGURATION 
HAVING A 40° SWEPI' WI NG OF ASruCT RATI O 10 . ':!.'AIL REMOVED ; FLAPS UP - Continued 
( e ) M = 0 .082; R = 4, 000 , 000 ; ~ = 310 
a eL ex em Tc:av J ay Cfav a eL ex em Tc:av Jay CPav .. eL ex Om Tcsv Jay CPav 
2 .04 0 .147 0 .014 -0. 031 - -- 8.8 . 16 0.625 0.ce8 -0 .005 - - - raJ.4 .27 - - -
2.03 .146 . ceo - .039 -0 .006 1.343 0 .002 8 .16 .625 .033 - .003 -0 .006 1.344 0.001 14 .26 1.074 0 .0/l4 0 .048 -0 .001 1.344 0 .014 
2 .03 .143 .002 -. 034 .015 1.242 .049 8 .16 .635 .016 .001 .016 1.242 .042 14 .27 1.099 .049 .061 . ceo 1.241 .058 
2 .03 .140 - .019 - .ce5 .042 1.139 .083 8 .16 .645 -. 006 .017 .043 1.137 .088 14 .27 1.123 ."'9 .073 .046 1.143 .092 
2 .04 .137 - .049 -.019 .082 1..041 . 122 8 .17 .661 -. 034 .029 .082 1.042 .120 14 .28 1.155 .004 .092 -079 1.044 .129 
2 .03 .132 - .088 -.009 .131 .942 .154 8 .17 .677 - .075 .042 .133 .940 .153 14 .29 1.196 -.035 . ill .133 .940 .163 
2 .04 .ll9 -. 185 .017 .255 .794 .201 8.17 .704 -.166 .077 .254 .794 .200 14 · 31 1.270 -.127 .150 .260 .786 . 2 11 
2.03 .093 - .369 .052 · 502 .645 .256 8 .19 .7"" - . 349 .132 .497 .646 .253 14 . 34 1. 376 - . 300 .229 .489 .643 .261 
2 .03 .070 -. 543 .077 .718 .566 .284 8 .19 .769 -. 520 .171 .717 ·566 .282 14 .35 1.453 -. 457 .283 .689 . 567 .289 
84.08 
. 3ll .017 - .030 - - - - -- - -- 810 .19 .773 .0}6 .002 - - - - - - - -- 8 16.28 1.167 .097 .ce4 - - - - - - - - -
4.08 . 315 .021 - .ce6 -. 005 1.341 .001 10.19 .779 . 042 .016 · . (X)l 1.337 .007 16 .28 1.192 .095 .059 - . 001 1.352 .018 
4 .08 .317 .005 - .018 .016 1.240 .047 10 .19 .789 .025 .",4 .017 1.242 .048 16 .29 1.234 .067 .069 .015 1.249 .060 
4.08 . 318 -.016 -.008 . 041 1.141 .082 10 .20 .809 . 003 .037 .042 1.139 .089 16 . 30 1.266 .047 .083 .042 1.145 .098 
4.08 . 320 - .045 -.001 .081 1.043 .118 10 .20 .829 - . 024 .049 .081 1.039 .121 16 · 32 1.304 . 022 . 101 .080 1.042 .134 
4.08 .321 -.086 .012 .130 .945 .151 10 .21 .854 - .064 .064 .134 .939 .154 16 · 33 1. 349 - .013 .124 .129 .944 .166 
4.09 . 320 -.179 .041 .250 .797 .199 10 .22 .897 -.156 .102 .251 .792 .204 16 . 34 1. 438 - .096 .169 .247 .795 .213 
4 .08 . 313 -. 367 .076 . 499 .644 .253 10 .23 .954 - . 338 .160 .493 .645 .256 16 . 37 1.578 - .279 .257 . 495 .637 .267 
4·09 . 307 - . 541 .112 .710 . 567 .285 10 .24 .998 -· 508 .203 .712 · 564 .284 16 . 39 1.664 -. 418 . 309 .671 .568 .289 
8.6 . 12 
. 471 ."'1 - . 020 - - - - - - - - - 812 .23 .919 .046 .019 - - - - -- - - - 8 18 . 30 1.265 .1}6 .008 - - - - --
6 .12 .470 .007 - .018 - .006 1.342 0 12 .22 .928 .051 ."'9 -.001 1.347 .007 18 .28 1.254 .147 .076 0 1. 348 .030 
6 .12 . 474 .008 - .006 .017 1.237 .045 12 .23 .945 .035 .040 .017 1.240 .052 18 .29 1.288 .1}6 ·092 .ce3 1. 241 .072 
6.12 . 482 - . 011 0 .042 1.140 .083 12 .24 .970 .015 .051 .042 1.141 .091 18 . 30 1.312 . ll7 . 101 .047 1.139 .108 
6 .13 .489 - .041 .015 .082 1.042 . ll9 12 .24 .996 - .012 .065 .082 1. 040 . 127 18 . 31 1.351 .098 . ll5 .077 1.052 .1}6 
6 .13 . 498 - .081 .031 .133 ·942 .152 12 .25 1.007 - .049 .082 .133 .942 .156 18 . 32 1.403 .061 .133 .133 .940 .172 
6 .14 .517 - .183 .060 .258 .790 .203 12 .26 1.084 -. 141 . 122 - - - - - - 18 . 37 1.585 -.054 .216 .253 .785 .220 
6 .14 . 527 -. 361 .105 ·499 .643 .256 12 .28 1.167 - . 314 .190 .487 .647 .257 18 . 40 1.709 -.199 . 316 . 469 .645 .266 
6 .14 
· 538 -. 537 .138 .720 . 564 .283 12 . 30 1.230 - . 481 .239 .694 .566 .285 18 . 42 1.810 -. 338 .389 .643 ·510 .290 
&propeller8 removed 
( r) M 0 . 123 ; R 4,000 , 000 ; ~ 21° 
a eL ex em Tcav Jay CPav a eL ex Om Tcav Jay CPav .. eL ex e. Tcav Jay CPav I 
'2 .04 0 . 151 0.015 -0 .031 - - - - - - - - - a8 .15 0 .622 0.ce9 -0 .009 - -- - -- - - - 1114 .26 1.061 0 .060 0.ce6 - - - ~· ~: I 2.03 .142 ."'5 - .0}6 -0 .008 0 .865 -0 . 001 8 .15 .624 .041 -.004 -0 .012 0 .871 0 .003 14 .26 1.068 .071 . 041 -0 .007 0 .868 2 .04 .140 . 002 -. 031 . 022 .805 .015 8 .15 . 633 .014 .009 .ce4 .799 . 017 14 .27 1.095 .043 .055 .029 .797 
2 .04 .137 - .026 - .ce4 .056 .747 .ce9 8 .16 .646 - .Oll .018 .055 .746 .030 14 .28 1. 126 .019 .065 .061 .746 .035 
2 .04 .134 - .055 - .017 .096 .699 .041 8 .16 .660 -.041 .009 .094 .699 .042 14 .28 1. 156 -.008 .082 .101 .698 .047 
2 .04 .128 -. 098 - .009 .159 .649 .054 8 .17 .674 -. 083 .038 .151 .649 .055 14 .30 1.196 - .044 ·099 . 154 .650 .058 
2 .04 .124 -.149 - .003 .228 .602 .065 8 .17 .693 -.133 .050 .226 .602 .066 14 . 30 1.239 - .094 ·1l9 .228 .600 .069 
84.08 
· 310 .017 -. 028 - - - - - - - - - 8 10 . 19 .770 .038 .001 - - - - - - "16 .28 1.164 ·097 .03' - - - - - - - - -
4.08 .305 .008 - .008 - .013 .867 - .003 10 .19 .776 .049 . 010 -. 007 .866 -. 001 16 .27 1. 171 .107 .051 -. 007 .871 .003 
4.08 .3QIl .004 - .019 .ce2 .800 .013 10 . 19 .793 . ce2 .003 .ce6 .799 .017 16 . 30 1.248 .062 .071 .030 .798 . 022 
4.08 .307 - .ce3 -. Oll .053 .749 .030 lO .20 .806 - . 001 .032 .056 .751 .031 16 . 31 1.280 .039 .084 .062 .748 . 035 
4.08 
· 312 -. 055 - .003 .092 .698 .042 10 .21 .827 - .031 .045 .097 .701 .042 16 . 32 1.314 . 010 .099 .1ce .698 .048 
4.08 .312 - .096 .008 .147 .649 .054 10 .21 .848 -. 070 .055 .151 .653 ·055 16 . 33 1.351 -.025 .ll8 .149 .654 .060 
4.08 · 314 -. 147 .013 .226 .602 .066 10 .22 .876 - .123 .070 .228 .601 .066 16 . 34 1.410 -. 072 .141 .225 .601 .070 
86 . 12 
. 469 . 022 -. 022 
- -- - - - - - -
8.12 .22 . 914 .048 .010 - - - - - - - - - 818 .29 1.259 .140 .034 - - - - - -
6.12 . 465 .031 -. 014 - .012 .865 - .001 12 .22 .922 ·057 .003 - .006 .866 -. 001 18.28 1.248 .156 .076 - .005 .876 .004 
6 .12 . 473 .006 - .006 . ce2 .798 .017 12 .23 .943 .032 .0}6 .008 .799 .019 18 .29 1.275 .134 .083 .033 .803 .005 1 
6.12 . 478 - .017 0 .052 .749 .009 12 .23 .968 . 009 .050 .060 .750 .031 18 . 31 1.333 .1l2 . 104 .068 .748 .039 1 
6.13 .490 -. 049 .013 .091 .698 .042 12 .25 .997 - . 022 .063 .103 .698 .043 18 . 32 1.379 .086 .123 .107 .698 
.
051) 6.13 . 498 - .090 . 022 .145 .649 .054 12 .25 1.009 -. 062 .078 .159 .648 .057 18 . 34 1. 437 .048 .135 .159 .649 .063 
6 .13 .506 -.140 .O:!" .223 .603 .065 12 .26 1.060 - .109 .095 .227 .602 .068 18.35 1.499 .005 .164 .223 .602 .073 
&Propellera removed 












TABIE III.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGlNE PROPELIER-DBIVEN AIRPLANE CONFIGURATION 
HAVING A 400 SWEPl' WING OF ASPECT RATIO 10. TAIL REMOVEJ); FLAPS UP ~ Continued 
(g) M = 0.123; R = 4,000,000; ~ = 310 
¢ eL ex em Tcav- Ja. CPa.,. ¢ eL ex em Tea.,. J,. CPav ¢ OL ex em Te J .. ep 
8.2 .04 0 . 151 0 . 015 ... ',"031 - ... - ... -- - - ' 8 .15 0 .622 0 .029 -<>.009 ... _ ... ...... - ... - ... a14.26 1.061 0 .060 0.026 
- -- - -- - --2.03 . 142 . 022 -.045 -<>.006 1.344 -<>.00l 8 .15 .624 .035 - .005 
-<>·005 1.343 -<> .00l 14 .26 1.072 .069 .043 
-<>·005 1.361 -<>.003 2.04 .142 .004 -.035 .017 1.239 .040 8.16 .632 .018 .004 . 011J. 1.241 .042 14 .27 1.100 .049 
·057 .018 1.238 .052 2.04 .138 -.016 -.030 .045 1.140 .078 8 .15 .642 -.003 .012 .043 1.141 .080 14 . 28 1.128 .031 .Q73 .044 1.141 
·091 2.04 .134 -.046 -.023 .062 1 . 042 .118 8 .16 .656 -.032 .027 .062 1.043 .118 14 .26 1.159 .004 :OS5 .080 1.043 .126 2.04 .129 -. 069 -.009 .134 .941 .153 8 .17 .672 -.069 .040 .128 .949 .153 14 · 30 1.198 .... 029 .107 
·127 .947 .159 2 .04 .119 -.146 .003 .210 .842 .186 8 .17 .693 -.127 .060 
·205 .846 .184 14 . 31 1.241 -.063 .135 .202 .845 .192 2.04 .106 ::m .022 :~~ .744 .221 8.17 .713 -.215 .066 .319 .745 .222 14 · 32 1.309 -.165 .172 .312 .745 .227 2.03 .095 .042 .660 .253 8.19 .735 -·322 .122 
·464 .662 .254 14 . 33 1.366 -.264 .211 .450 .664 
·259 
a 4.06 ·310 .017 -.028 
- --
- _ ... 
- -
"10 .19 .770 .038 .001 _ ... - ... -- - - ... 8.16.26 1.164 .097 .034 - - ... 
- -- - --4.10 
·309 .023 -.030 -.004 1.334 -.003 10.19 .774 .044 .009 - .006 1.348 .... 003 16.28 1.187 .101 
·055 - .003 1.380 -.001 4.06 .311 .006 -.024 .015 1.239 .041 10.19 .789 .026 .018 .016 1 .241 .041 16 . 30 1.244 .068 .070 .019 1 .242 
·057 4.06 .312 -.015 -.016 .045 1.135 .062 10. 20 .805 .007 .032 .041 1.147 . 082 16.31 1 .275 .049 . 063 .044 1.147 . 094 4.06 .314 -. 044 
-·005 .080 1.041 .116 10.21 .826 -.019 .043 .076 1.052 .115 16.32 1.310 
·025 .099 .060 1.047 .129 4.06 
·313 - .065 .006 .133 .943 .152 10 . 21 .854 - .061 .064 .131 .944 .154 16.33 1.354 - .010 .122 .132 .946 .165 4.06 ·314 -.142 .022 .207 .845 .184 10 . 22 .878 .... 117 .064 .209 .845 .187 16 . 34 1.413 -.060 .150 .200 .845 .197 4.06 .312 - .232 .044 
·320 .744 . 222 10 . 22 .911 .... 202 .114 .318 .745 .222 16·35 1.482 - .139 .191 .309 .746 .231 4.06 ·310 -.342 .068 .463 .661 
·255 10.23 .946 .... 306 .145 .460 .664 .252 16.37 1.556 -.232 .232 .432 .667 
·257 
&6 .12 
.469 .022 -.022 
- --
- ...... ... - 12 .22 .914 .048 . 010 - _ ... ... -- - - ... "le.29 1.259 .140 .034 - - ... - -- - _ ... 6 .12 .465 .028 -.021 
-.005 1.337 -.004 12.22 .924 .054 .026 
- ·005 1.354 -.001 18. 26 1.253 .154 .Q73 
- ·007 1.380 .010 6 .12 .472 .010 -.010 .014 1.236 .043 12 .23 .942 .036 .035 .017 1 .240 .048 18 . 29 1.266 .138 .066 .018 1.249 .065 6 .12 .479 -.010 0 
.043 1 .140 .080 12.24 .965 .016 .047 .042 1.142 .068 18 .30 1.316 .121 .100 .045 1.146 .105 6 .13 :~ - .040 .009 .080 1.041 .118 12 .24 .993 -.010 .062 .080 1.043 .123 18 .31 1.367 .100 .121 .060 1.048 .138 6 .13 - .060 .023 .131 
.943 .152 12·25 1.026 -.049 .063 .128 . 944 .157 18·32 1.403 .072 .138 .129 .947 .171 6 .13 
·505 -.136 .042 ·205 .845 .183 12.26 1.062 .... 103 .106 ·205 .845 .195 18 .37 1.546 -.010 .186 .196 :~~ .200 6 .13 ·514 -. 226 .064 .318 .744 .221 12.27 1 .109 -.186 .145 .314 .746 .225 ~ :~ 1.617 -.079 .229 .305 .234 6 .13 ·522 -. 335 .090 .457 .663 
·251 12.26 1.161 -.290 .179 .452 .664 ·254 1.689 -.158 .300 .420 .673 .261 
~opellir8 refllOTed 
(h) M = 0.123; R 4,000,000 ; ~ 360 
¢ eL ex em Tea J a• CPav ¢ eL ex em Teay J a• CPav ¢ eL ex em Tcav Ja• CPa.,. 
a2.~ 0 . 1,1 0.015 -<>.031 
- -- - -- - -
8.S . 15 0.622 0.029 0.009 
- -- - -- - - -
8.14 .26 1.061 0.060 0.026 
... -- - -- - --2.03 .141 .018 
- .045 
-<>· 005 1.630 -<>.003 8.15 .623 .031 .001 -<> .006 1.629 0.003 14 .26 1.071 .063 
·057 -0 .004 1.633 0.021 2.03 
·137 -.006 -.035 . 022 1.440 .100 8.16 .639 .00l .014 .021 1.446 .099 14 .27 1.096 .043 .072 .023 1.453 .106 2.04 .132 - .032 - .026 
·055 1.293 .162 8.16 .651 - . 014 .024 ·053 1.302 .159 14.28 1.132 .020 .092 .055 1.296 .173 2.03 . 124 -.068 
-·007 .126 1.091 .243 8 .17 .674 
-.072 .048 .127 1.091 .244 14 .29 1.192 -.030 
·127 .124 1.095 .257 2.04 .113 - .160 .011 .210 
·945 .307 8 .18 .695 -.145 .077 .212 .944 .309 14 .31 1.251 
- ·095 .167 .206 .946 .317 2.03 
·096 .... 261 .038 .367 .797 .369 8 .18 .724 -.263 .114 .368 .799 ·372 14 .32 1.324 - .201 .212 . 356 .802 .371 
a4•08 .310 .017 - .028 
- -- - --
_ ...... 10 . 19 
·770 .038 .001 ...... - - _ ... 
- - -
a16 .26 1.164 .097 .034 ... -- ... -- ... --4.08 .306 .018 -. 027 -.004 1.619 .004 10 . 19 .774 .041 .015 -.006 1.636 .014 16 .26 1.189 
·093 .078 - .007 1.664 .013 4.08 
.309 - .003 -. 020 .021 1.445 
·097 10 .19 .794 .019 .026 .021 1.447 .100 16 . 29 1.222 .077 ·094 .024 1.445 .117 4.08 .312 -.027 - .00l 
·053 1.300 .154 10.20 .815 -.006 .042 
·055 1.294 .164 16.30 1.254 .053 .106 
·055 1.293 .185 4.08 .313 -.065 .014 
·127 1.091 .243 10.21 .849 
- ·059 .070 ·125 1.095 .246 16.33 1.349 -.006 .143 . 121 1.096 .261 4'.08 .312 -.159 .032 .214 
·943 .307 10 .22 .886 -.132 .104 .214 .942 .309 16 . 34 1.419 - .070 .188 .206 . 944 .319 4.08 
.309 -.279 .062 
.370 .798 .369 10.23 .928 -.249 .145 .369 ·798 .371 16 . 36 1.503 -.172 .239 .341 .804 .376 
86 .12 .469 .022 -.022 
- -- - -- - --
"12.22 ·914 .048 .010 
- -- - --
... -- "le . 29 1.259 .140 .034 _ ... -
- --
... --6.12 .466 .024 - .016 
-· 005 1 .626 -.001 12.23 .922 
·050 .040 -.004 1.632 .011 18 . 29 1.248 - _ ... ...... - 1.735 - .001 6.12 .470 .001 -.006 . 022 1.445 .100 12.23 . 947 .028 
·054 .024 1.442 .106 18 .29 1.288 .131 .110 .023 1.444 .134 6.12 .481 -. 024 .006 
·055 1.296 .159 12 .24 .974 
·005 .060 ·056 1.295 .170 18 . 30 1.325 .114 .127 ·053 1 .298 .193 6.13 .494 -.060 .031 .126 1.095 .243 12 ·25 1.021 -. 047 
·092 .126 1.094 .251 18 . 32 1.401 .Q71 .167 .128 1.094 
·273 6.13 .506 -.154 
·056 .213 .944 .306 12 .26 1.069 -.116 .129 .213 .945 .313 18 . 35 1.508 .017 .217 .195 . 953 .266 6.13 













TABIE III.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGlNE PROPELIER-DRIVEN AIRPlANE CONFIGURAT10N 
HAVING A 400 SWEPT WING OF ASPECT RATIO 10. TAIL REMOVED; FLAPS UP - Continued 
(i) M = 0.123; R = 6,000.000; ~ = 31° 
<L CL Cx c,. TCav J8y CPav <L CL ex c,. TcQV J8y CPav <L CL Cx c,. Tcav J8y CPav I 
"2 .03 0.142 0.015 -0 .034 - - - - - - - - - "8.15 0.624 0.028 -0.015 - - - - - - - - - 814.26 1.071 0.059 0 .023 - - - - - - 0.00; / 2 .03 . 137 .020 - .044 -0 .007 1.349 -0 .006 8 .15 .621 .033 -.011 -0.006 1.347 -0 .006 14 .26 1.073 .064 .039 -0 .005 1.345 
2 .04 .138 .008 -. 038 .008 1.262 .029 8 . 16 .629 .020 - .004 .012 1.251 .033 14 .26 1.093 .050 .047 .015 1.248 .045 I 
2.04 .136 -. 014 -. 030 .037 1.149 .070 8 .15 .640 .001 .008 .037 1.154 .070 14 .27 1.115 .031 .058 .041 1.147 .084 ' 
2.04' .130 - .045 - .022 .076 1.045 . 111 8. 16 .654 - .026 .020 .074 1.052 .106 14 .28 1.147 .006 .073 .075 1.051 .117 
2 .03 .124 -. 081 - .013 .124 .953 .144 8 .17 .671 -. 070 .037 . 130 ·946 .147 14.29 1.187 -.030 .095 .127 .948 .154 
2 .03 .116 -. 141 -. 001 .200 .850 .182 8.17 
·689 -. 123 .056 .199 .853 .181 14 · 30 1.235 -.082 .122 .198 .850 .189 
2 .03 .104 -.231 .019 ·311 .748 .220 8 . 17 ·710 -.210 .082 . 310 .750 .219 14 ·31 1.293 - .159 . 159 .298 .753 .225 
84 .08 
. 309 .017 -.029 - - - - - - - -- 810 .19 .776 .037 -. 005 - - - - - - - - - 816 .28 1.158 ·098 .026 - - - - - - - - -
4 .07 ·304 .026 - .033 -. 008 1.373 -. 018 10 .18 .771 .044 .002 -. 008 1.358 -.013 16 .28 1.178 .096 .048 - .003 1.353 .006 
4.08 . 306 .010 -. 027 .010 1.264 .026 10.19 .783 .027 .014 .013 1.244 .037 16.28 1.185 .091 .060 .018 1.247 .052 
4.08 .308 -. 010 - .019 .038 1.151 .068 10. 19 .800 .008 . 022 .039 1.147 .075 16 .29 1.241 .060 .080 .044 1.141 ·092 
4.08 
. 309 - .039 -. 008 .076 1.048 .105 10 .20 .822 ·.018 .039 .075 1.050 .110 16·30 1.265 .045 ·092 .076 1.052 .123 
4.08 . 311 -. 080 .003 .127 ·95l .143 10.21 .844 - .055 .052 .124 ·952 .145 16 ·33 1.347 -. 012 .116 .130 .944 .160 
4.08 
· 310 -. 139 .017 .202 .851 .182 10.21 .872 - .115 .076 .200 .849 .184 16 .34 1.401 - .059 .144 .198 .850 .193 
4.08 . 309 -.226 .040 .312 .750 .220 10.22 .906 -. 200 .107 . 311 .749 .222 16 .35 1.463 -. 124 .177 .284 .762 .223 
"6 .12 . 472 .021 -. 018 - - - - - - - -- 812 .23 .925 .047 .007 - - - - - - - . - 818.29 1.249 .137 .036 - - - - -- - - -
6 .12 . 466 .027 -. 022 -. 005 1.347 -. 008 12 .22 
·925 .054 .020 - .007 1.361 -. 010 18.29 1.260 .137 .071 .001 1.358 .029 
6.12 . 470 .012 -. 014 .014 1.245 .036 12 .23 ·939 .039 .028 .013 1.254 .038 18.29 1.288 .128 .084 .019 1.253 .071 
6.12 . 476 -. 007 -. 007 .040 1.147 ·070 12.23 .962 .018 .040 .041 1.147 .078 18.31 1.327 .109 .099 .047 1.162 .105 
6 .12 . 484 -. 035 .006 .075 1.052 .107 12 .24 ·989 -.005 .055 .074 1.054 .112 18.31 1.358 .086 .115 .079 1.045 .139 
6 .13 . 493 -. 077 .018 . 132 ·945 - - - 12.25 1.021 -. 045 .075 . 127 .949 .150 18·32 1.418 .057 .137 .133 ·941 .173 
6 .13 
·500 -. 131 .037 .201 .853 .181 12.26 1.058 -.103 . 100 .204 .845 .188 18.35 1.505 .004 .170 .203 .845 .204 
6. 13 
·509 -.221 .058 . 314 .749 .220 12 .26 1.103 -. 180 . 131 . 305 .752 .2""" 18.39 1.635 -· 096 .199 .282 .764 .233 
apropeliers removed 
( j) M 0.165; R 8~000,000; ~ 31° 
<L CL Cx Cm Tcav J 8y CPav <L CL Cx em TCav J8y CPav <L CL ex c,. TCav J8y CPav 
82•03 0.138 0 .015 -0.033 - - - - - - - -- 88 .15 0.617 0.028 -0. 014 - - - - - - - - - 814.26 1.062 0 .059 0 .014 - - - - -- - - -
2 .03 .134 .020 -. 044 -0.007 1.359 -0 .003 8.15 .614 .033 -. 01>' -0.006 1.354 -0.009 14.25 1.067 .063 .035 -0.001 1.335 0 .001 
2 .04 .133 .007 -.040 .008 1.267 .035 8. 15 .622 .019 -. 006 .012 1.253 .032 14.26 1.080 .051 .041 .015 1.255 .037 
2 .04 .130 -. 014 -. 033 .036 1.157 .075 8.15 .630 .001 .003 .038 1.155 .068 14 .27 1.109 .031 .054 .044 1.144 .079 
2 .04 .127 - .043 -. 025 .073 1.057 .113 8 .16 .645 -.027 .017 .018 1.050 .106 14 .27 1.140 . 005 .070 .078 1.045 .116 
2 .03 .123 -. 083 -. 014 .124 .959 .151 8 .16 .662 - - - .033 . 122 ·964 .146 14 .29 1.180 -.031 ·090 .128 ·946 .153 
2 .03 .118 -. 120 -. 006 .171 .893 .179 8 .17 .674 -. 103 .047 . 176 
·890 .173 14 .29 1.203 -. 058 .104 .171 .892 .174 
"4 .07 
·301 .017 -.031 - -- - - - "10 .19 .771 .036 -. 002 - - - - - - - - - "16 .28 1.161 ·097 .025 - -- - - - - - -
4.07 .301 . 022 -. 035 -. 004 1.348 -. 009 10. 18 .771 .041 .003 -. 004 1.352 -. 008 16.28 1.179 .095 .054 - .001 1.334 .008 
4.07 .301 .007 -. 028 .013 1.249 .033 10. 19 . 784 .028 .012 .013 1.256 .032 16.28 1.186 .087 .063 .018 1.246 .046 
4.07 .304 -. 012 -. 021 .040 1.149 .070 10 . 19 .800 .008 .022 .040 1.153 .072 16.29 1.225 .064 .073 .044 1.145 .085 
4.08 .305 -. 039 -. 013 .076 1.056 .106 10 .20 .818 -. 019 .033 .078 1.054 . 110 16 . 30 1.263 .041 
·093 .078 1.046 .122 
4.08 .306 -.079 . 001 .128 .957 .145 10.21 .841 - .059 . 051 . 129 .952 . 150 16.31 1.3()(, 0 .111 .124 .952 .157 
4.08 .307 -.119 .010 .181 .887 .173 10 .21 .860 -· 093 .066 . 174 .890 .175 16.32 1.342 -. 023 .127 . 162 .500 .176 
"6 .11 . 464 .021 -. 023 
- - - - -- - - -
812 .23 ·918 .046 .005 - - - - - - - - - "18 .29 1.254 .135 .058 - - - - - - - - -
6 .11 .460 .027 -. 022 ' - .005 1.354 -. 011 12 .22 .920 .050 .016 -. 001 1.343 -.001 18.28 1.253 .140 .077 -. 008 1.393 .002 
6 .12 .465 .013 -. 015 .012 1.258 .031 12 .22 .934 .037 .027 .015 1.257 .037 18.29 1.279 . 127 .091 .020 1.244 .056 
6 .12 . 469 -. 005 - .011 .038 1.157 .067 12.23 
·952 .019 .035 .040 1.161 .073 18 . 30 1. 314 .105 .096 .044 1.150 ·091 
6 .12 .477 -. 033 .001 .076 1.057 .104 12 .23 .981 - .007 .050 .075 1.059 . 112 18.30 1.347 .087 .114 .079 1.052 .127 
6 .13 . 487 -. 076 .017 .131 .953 . 146 12.25 1.010 -.043 . 069 .122 .964 . 148 18. 32 1.391 .060 .129 .118 .967 .158 
~. . 493 -.112 .028 .~ .888 .172 12 .25 1.034 -. 078 .083 . 171 .894 .177 _ 18.33 1.436 .0]6 .150 .15,5 .908 .180 
apropellers removed 











TABIE III.- LONGITODINAL CHARACTERISTICS OF A FODR-ENGlNE PROPEIJ.ER-DRIVEN AIRPIANE CONFIGURA'rION 
HAVING A 40° SWEPr WING OF ASPECT RATIO 10. TAIL REMOVED; FLAPS UP - Concluded 
(k) M = 0.165; R = 8,000,000; ~ = 36° 
~ CL Cx C. Tcav Jav CPav ~ CL Cx Co Tcav Jav CPav 
'" 
CL ex c. Tc&V Ja• CPav 
"2.03 0 .138 0 .01, -0.033 
- - -
&8. 15 0.617 0.008 -0.014 
- --
&14.26 1.062 0 .059 0.014 
- --2 .03 .132 .018 -. ()l.3 -0.006 1.654 -0 .00 8 .1, .61, .030 -.007 - 0 .007 1.666 -0.008 14.26 1.068 .062 .040 -0.008 1.673 0 2 .03 .133 .009 -.037 .004 1.5,a .042 8.15 .621 . W - .0tQ 
.003 1.572 .038 14.26 1.081 .O~ .047 .006 1.,,a .061 2 .03 .131 -.006 -.031 . tQO 1.447 .09'7 8 .16 .628 .008 .005 .000 1.449 
.093 14 .27 1.09'7 .037 .056 .004 1.441 .116 2.0" . 127 -.008 _.004 . QJ.6 1.320 .156 8.1, .639 -.014 .016 . QJ.6 1.322 .155 14 .27 1.126 .018 .071 .051 1.314 .171 2 .03 .123 
-.0" -.011 . 077 1.214 :~~ 8.16 .650 -.037 .007 .075 1.223 .201 14 .28 1.151 -.004 .086 .082 1.207 .218 2 .03 .120 -.093 -.003 .123 1.09'7 8 .17 .666 -.077 .047 .126 1.093 .255 14 .28 1.184 
-.033 .105 . il9 1.ll2 .264 
&4.07 .301 .017 -.031 
- --
&10 . 19 .771 .036 -.0tQ 
- - - - -- - - -
a16 .26 1 . 161 
.097 .005 
- -- - --4.07 .300 .001 -.034 - .008 1.680 -.017 10.19 .775 .039 .006 - .005 1.6" -.003 16 .27 1.176 .095 .059 -.009 1.68, .004 4.07 .300 .010 -.009 .034 1.,,a .044 10 . 19 .781 .030 .012 .006 1.558 .046 16 .27 1.185 .091 .064 .001 1.603 .QJ.8 4.07 .301 -. 003 - .002 .019 1.450 .094 10. 19 .794 .015 .001 .004 1.438 . 101 16 _28 1.198 .081 .071 .015 1.495 .100 4.07 .303 
-.00' - .013 . ()l.7 1.321 
.1'3 10.20 .809 -.00' .032 .()l.7 1.324 .153 16 _28 1.220 .067 .081 .009 1.413 . 141 4.07 .303 -.048 
-·005 .074 1.230 .~~ 10 .21 .827 -.008 .047 .079 1.216 .203 16_29 1.241 .054 .093 .050 1.317 .180 4.07 .304 -.091 .007 .126 1 .096 .2,a 10.21 .847 -.066 .066 .123 1.101 .259 16 _30 1.273 .009 .108 .083 1 .207 .228 
16 _31 1.312 .005 .127 . il4 1.119 .269 &6.11 .464 .001 - .003 
- - - - - -
1'12 .23 .918 .QJ.6 .00, 
- -- - --6 .11 .460 .00, 
- .019 -.007 1.670 -.010 12 .22 
.922 .050 .001 -.008 1.667 -.006 &18 .. 29 1.254 
.13' .o,a - -- - -- -- -6 .11 .463 .016 
-.01' .00, 1.57' .03 12 .22 .928 .040 .008 .008 1.569 . ()l.9 18_28 1.246 .137 .082 -.010 1.703 .013 6_12 .468 .001 -.006 .019 1.4" .093 12 .23 .94, .006 .038 .006 1.446 . 107 18 _29 1.263 .126 .090 .005 1.566 .083 , 6.12 . 473 
-.= . 0tQ .047 1.320 .154 12 .24 .969 .00, .051 .055 1.314 .165 18 _29 1.290 .il4 .095 .000 1. 455 
"l
1 
6 . 12 .479 -.042 .Oil 
.07' 1 .230 .19 12 .24 .992 -.019 .066 .082 1.208 .2il 18_31 1.328 .103 .117 .040 1.361 . 174 6.13 .487 -.085 .009 .126 1.099 .2, 12 .2, 1.021 -.051 .083 .125 1.100 .259 18_31 1.345 
·089 .124 .064 1 .261 .215 18_32 1.375 :~ :~~ .093 1.172 .253 18 .32 1.400 . ill 1.126 .271 l'roI>< ller. re.ov~ 
TABIE IV.- LONGITUDINAL CHARACTERISTICS OF A FODR-ENGlNE PROPELIER-DRIVEN AIRPLANE CONFIGURATION 
HAVING A 40° SWEPr WING OF ASPECT RATIO 10. TAIL HEIGHT, 0; FLAPS UP 
(a) M = 0.082; R = 4,000,000; ~ = 26°; it = 0° 
~ CL Cx C. Tcav J av CPov ~ CL ex c. Tcav Jav CPav (L CL ex c. Tcav Jav cPav 
" .03 0.139 0 . 014 -0 .070 
- --
&S.11 0.661 0 .032 -0.199 
- --
"14 _30 1.163 0.075 -0.308 
- -- -- - - --2.03 .143 . tQO -.067 -0.006 1.084 0.003 8_18 .678 .038 -.189 -0 .006 1.081 0.005 14 _30 1.185 .077 -.288 -0.005 1.078 0 . 010 2 .03 .142 -.001 -.056 .043 .937 .a" 8. 19 .700 0 -.183 .042 .940 .050 14 . 32 1.233 .040 -.268 .042 .940 .059 
2 .04 . 135 -.066 
-.0'3 .101 .837 .080 8 .19 
.72' -.042 -.179 .096 .842 .080 14 . 33 1.281 0 -.245 .097 .840 .087 
2 . 04 .129 - .133 -.051 .18, .737 . 1~ 8.20 .7" - .113 -.177 .186 .738 .1il 14 . 34 1. 339 -.060 -.220 .175 .739 . il4 
2 . 04 .il7 - .233 -. ()l.5 .3il .644 .134 8.20 .792 -.213 -.181 . 314 .644 . 137 14 . 36 1 . 411 -.156 -.187 . J06 .643 .140 2_03 .099 -.031 .543 .544 .162 8.22 .841 -.383 -.178 .543 
.54' .164 14 . 38 1.511 -.318 -.148 .532 .544 .168 2 .03 .073 
- .6" - .017 .842 .464 .186 8.23 .890 -.622 -.174 .843 .465 . 188 14 . 41 1.629 -. 530 -.118 .800 .469 . 189 I 
a4.08 
.320 .018 -.112 
--- - --
0.10 .22 .838 .04, -.240 
- -- - - - - - -
a,6 . 33 1.292 .113 - . 343 
- -- - --4.08 . 328 .003 -.103 
-.00' 1.080 .004 10.22 .850 .049 -.219 -.006 1.082 .006 16_33 1.309 . il6 -.320 -.008 1 .086 .017 4.09 .336 -. 017 -.097 .()l., .937 .051 10.22 .879 .011 -.203 .QJ.6 .939 _051 16 . 36 1. 399 .060 -.297 .042 .939 .063 4.09 .341 - .060 - .096 .100 .840 .079 10.2" .913 -.033 -.188 .100 .838 .083 16 . 37 1.454 .003 -.273 .098 .838 .091 
4.10 .348 - .127 
- .095 .182 .742 .108 10.24 .955 -·097 -.178 . 183 .742 . ilO 16.38 1. 516 -.034 -.243 . 171 .742 .116 
4.10 .351 - .233 -.102 .315 .642 .135 10 .26 1.005 -.200 -.166 .319 .642 . 137 16.40 1.602 -.126 -.203 . 304 .643 .143 
4 . 10 
.357 - . 412 -.102 .547 . 543 . 165 10.27 1.065 -.372 -.168 .538 .544 .166 16 . 41 1.661 -.194 -.179 .404 0593 .155 4. il 
.359 -.647 -.098 .846 .465 .188 10. 30 1.148 -.600 - . 168 .844 .466 .189 16 . 43 1.726 -.283 
-.1" . 534 ·543 .168 
16 . 47 1.8,a 
-.491 - .104 .791 . 470 .190 
a6 .13 .493 .004 -.160 
- - - - - - - - -
1112 .26 1.009 .059 -.271 
- - - - - - - --6 .13 . 5tQ .009 - .155 -.005 1.082 -.O()l 12 .26 1.003 .062 
- .2" -.005 1.078 .008 a18 . 34 1.390 .165 - .412 
- -- - - -6.14 
."0 -. 009 -.153 .043 .940 .049 12 .27 1.059 .005 -.234 . ()l.4 .942 .054 18 . 34 1.404 .170 -. 361 -.006 1.081 .018 6 .14 
. 536 
-.05' -.154 .100 .840 .080 12 .29 1.101 - .016 -.214 . 101 .839 .083 lB . 35 1.449 .141 -. 337 . 041 .940 .066 6 .1, . 557 -.119 - .157 .188 .740 .107 12 .30 1.147 -.080 
-.193 .185 .741 . ill 18 . 40 1.591 .068 -.296 .096 .840 .092 6.1, .,so -.226 -.163 .317 .643 .137 12.32 1.20,} -.182 
-.169 .314 .643 .139 18 . 42 1.668 .019 -.260 .111 .743 . il9 6 .16 .603 -.397 -.166 .548 .544 .164 12.33 1.287 -. 349 
-.153 .534 .543 .166 18 . 43 1.747 -. 061 -.194 .305 .642 .145 b.17 .627 -.634 -.1,a .844 .466 .187 12.36 1.380 -.564 _.144 .825 . 468 .187 18_44 1 .808 -. 122 -. 164 . 400 . 593 .156 











TABIE IV.- LONGITUDINAL CHARACTERISTICS OF A FOUR~NGlNE PROPELLER-DRIVEN AIRPLANE CONFIGURATION 
HAVING A 40° SWEPr WING OF ASPECT RATIO 10 . TAIL HEIGHT) OJ FLAPS UP - Continued 
(b) M = 0.082j R = 4)000)000 j ~ = 26° j it = -40 
a CL ex c" To v J av Cpv a CL ex C. Tcav J av CPav a CL ex c" Tcllv J av Cp 
2 .02 0.096 0.017 0.044 - -- - -- - -- 6a.l, 0.622 0 .031 -0 .074 -- - -. - - -- 814 .28 1 . 120 0 .069 -0.177 - --
2 .02 .10, .022 .038 -0 .006 1.078 0 8 .16 .640 .033 _.064 -0.003 1.071 0 . 007 14 .29 1.142 .073 - .164 0.006 1.084 0 .008 
2 .00 .100 -. 002 
.0" .04, .934 .0:>2 8 .17 . 662 - .006 - .0% .046 .933 .0'3 14.30 1.191 .034 -. 14, .043 .936 .057 
2 .00 .089 - .06, . 077 .100 .837 .081 8 .17 .687 - .050 - .049 .102 .83' .080 14 . 31 1 .241 -. 002 - . 124 .094 .843 .083 
2 .00 .079 -.13' .100 .191 .734 .uo 8.18 .712 -.U, - .042 .188 .739 .109 14 . 33 1.297 -. 066 - .096 .176 .738 .114 
2 .00 .O,a -.234 .123 .319 .640 .134 8 .19 .746 - .217 -.029 . 327 .637 .134 14 . 34 1.372 - .162 - .067 .312 .641 .140 
2 .00 
.03' - .413 .172 · '50 .,.. .166 8 .20 .788 - . 395 - .007 .", . ,.1 .165 14 .36 1. 473 -. 327 - .031 . '34 .,.. . 167 
2 .00 0 - .647 .215 .853 . 463 .186 8.21 .827 - .631 .020 .848 . 462 .187 14 .40 1.,as - .543 .006 .818 .465 .188 
&4 .06 .274 .019 .007 - - - - - - 810 .20 .791 .041 - .106 - -- - -- 8 16. 32 1 .272 .089 - .216 - - - - - - - - -
4.07 .289 . 022 .009 - .003 1.069 .00, 10 .21 .810 .044 -. 096 - .003 1.074 . 009 16 .31 1.212 .108 -.198 - .003 1.082 .014 
4.08 .293 - .019 .023 .046 .934 .0:>2 10 .21 .841 .006 - .080 .046 .935 .054 16. 34 1.357 .055 - .177 .042 .941 .062 
4.08 
.29' -. 064 .038 . 104 .833 .081 10 .22 .876 -. 039 - .068 .105 .834 .085 16 .3' 1 . 410 .016 -.1% .094 .840 ·090 4.08 .294 - . 128 .052 .188 .739 .108 10.23 ·911 - . 100 - .0" .18, .740 ' u3 16. 37 1.481 - .038 - .127 .172 .741 .115 
4.08 .292 
- .23' .071 . 323 .639 , 13k 10 .24 .9,s - .205 _. 041 .319 .640 .138 16 . 39 1.~3 -.135 - .085 .309 .639 .142 
4.08 .286 - . 411 .108 
."7 . ,"" .163 10.25 1.021 - .374 _.024 . '52 .,.1 .165 16. 40 1.612 - .203 - .067 . 404 . 592 . 154 4.08 .278 
-.6'3 .135 .8" . 463 .187 10.28 1.087 -. 609 - .005 .83' . 464 .188 16. 42 1.690 - .296 - .040 . '32 .,.. .170 16 . 44 1 .788 - .447 - .007 .729 . 483 . 186 
116 . 11 . 460 .023 - .026 - -- - - - - -- &12 .24 .961 .054 - .142 - - - - - - - -- 16. 4, 1.819 -. 501 .005 .798 . 467 . 190 
6.12 .468 .026 -.027 -.001 1.069 .006 12 .24 .982 .0% - .131 - .003 1.071 .012 
6.12 .477 -. 013 -.016 . 046 .936 .052 12 .26 1.021 .019 -.114 .043 .938 .057 818.32 1.331 .155 - .268 - - - - -- - - -
6 .13 .490 - .0% - .009 . 104 .835 .079 12 .26 1.060 - .023 . . 094 .102 .838 .086 18. 33 1.376 .163 - .224 - . 001 1.080 .019 
6.13 .507 -. 121 .001 .190 .738 .108 12 .28 1.107 -.087 -. 077 .182 .737 . ll2 18 .34 1.42, .130 - .199 .04, .936 .067 
6.14 
." 3 - .225 .010 .324 .643 .136 12 .28 1.169 -.188 -.053 .314 .639 .139 18 . 36 1.~ .061 -. 169 .094 .840 .093 6.14 .542 -. 407 .032 . 5% . ,"" .165 12 . 31 1.247 -. 3% -. 031 .543 . 541 .166 18 . 40 1.61, .016 - .116 .17' .739 .119 
6.14 
.5" - .640 .059 .857 . 462 .184 12 . 34 1.34, -.'75 - . 002 .828 . 464 .190 18 .42 1. 709 - .070 - .076 .300 .643 .143 
18 .43 1.773 -.136 -. 046 .403 . 591 .157 
18.45 ~ :~ -.223 - .004 ·532 . 541 .111 18.48 _ . 41.2 .065 .781 . 469 . > J. 
&.propeU @r8 r emoved 
(c) M = 0.0"82; R 4,000)000; ~ 26°j it -80 
a CL ex Co Tcav J av CPav a CL Cx c" Tcav J av CPav a CL ex c. TC~lV J av CPav 
"2.00 0 .063 0.018 0.166 
- - - - --
"s .14 0.592 0 .029 0.04, - - - - -- - -- 814 .27 i : ~, 0.064 -0.062 - - -2 .00 .066 .021 .172 -0.003 1.063 0.00, 8.1, .607 .031 .063 -o.oca 1.0~ c.on 14 .21 .065 -.041 0.003 1.074 O.Olf. 
2 .01 .o,s -.018 .194 .050 .924 .050 8 .15 .624 - .007 .079 .050 .924 
.0" 14 .28 1.1,. .029 - .020 .045 .936 .059 
2.00 .046 - .06, .222 . 107 .825 .079 8 .16 .6., 
- .0" .096 .108 .82, .082 14 .30 1.20, - .013 .002 .097 .837 .087 
2 .00 .027 -.132 .265 .194 .729 .108 8 .16 .669 - .U7 .112 .194 .730 .109 14 .31 1.2'7 - .074 .024 .173 .7JIO .11, 
2 .00 .001 - .24, . 316 . 332 .633 .138 8 .17 ·69, -.220 .135 .320 .640 .136 14.32 1.333 - .172 .0'7 .307 .641 .142 
1.99 - .037 - .422 .389 
. '73 · 534 .163 8 .18 .727 -. 391 .177 .~ ."3 .163 14 .3' 1.429 - .334 .096 .534 . 543 .168 
1. 97 
- .07' -. 639 . 469 .837 . 465 .185 8.18 .7% -.620 .236 .841 . 46, .186 14 . 38 1.'30 - .53' .141 .804 .468 .186 
84 .0, .24, .019 .132 
- -- ---
&10 , 19 
.7,s .038 .008 - -- &16 .29 1.206 .102 - .105 - -- - - - - --
4.0' .2,1 .022 .134 -. 002 1.063 .00' 10 .19 .776 .041 .027 -.003 1.078 .006 16.30 1.228 .103 -. 073. -. 003 1 .075 .019 
4.05 .250 -.018 .155 .0,1 .922 .0,1 10 .20 .805 .003 .043 .047 .934 .054 16 .32 1.322 .047 
- .0" .043 .937 .061 
4.0, .247 -.062 .185 . • 102 .836 
- --
10.21 .838 •. 041 .O,g .102 .836 . 084 16 . 34 1.375 . 009 -.030 .097 .837 .091 
4.06 .242 - .128 .218 .19' .731 .107 10.21 .865 - .099 .07' .179 .743 .108 16 .3' 1.438 - .050 - .002 .179 .739 . 118 
4.0, .231 - .238 .268 .338 .631 .13" 10 .22 .917 - .209 .099 .316 .641 .139 16 . 37 1.'3' -.150 .033 .314 .638 .146 4.0, .211 - .422 . 334 . ,s3 . 532 .161 10 .24 .970 -. 381 .136 .,.. . ,.4 .168 16 .40 1.6" - .301 .080 ·"9 .544 .169 4.0, .196 - .642 .391 .842 .46, .186 10.25 1 . 020 -.608 .189 .830 . 467 .189 16 .43 1.714 - .402 .10, .66, .501 .180 
16 .44 1.773 - .500 .128 .796 .469 .189 
&6 . 10 .420 .023 .08, - -- - -- &12.23 .923 .049 - .027 - -- - - - - --
---I 6.10 . 433 .024 . 105 0 1.0% ·009 12 .23 .942 .0" _.004 -.003 1.074 .011 &16. 31 1 .303 .147 - .151 - --6.11 . 439 - .01' . 122 .051 .922 .0" 12 .24 .982 .013 .012 .046 .936 .0'7 18. 32 1.338 .154 - ·093 ·.004 1.07, .024 
6.11 . 4:>2 -.061 .145 .110 .82, .080 l2 .2, 1.023 - .029 . 02J) .098 .837 .085 18 . 32 1.36, .119 - .086 .043 .938 .071 
6.11 . 460 - .128 .172 .201 .727 .107 12.26 1.069 - .091 .051 .176 .738 .U3 18.37 1.,,6 .050 -. 048 .092 .837 .097 
6 . 11 .463 - .234 .205 . 337 .632 .135 12 .28 1.129 - .197 .081 .309 .641 . 141 18 .38 1.~8 .005 .007 .176 .738 . 122 
6.U .470 -. 408 .2% .557 ·541 .164 12 .29 1.202 -. 362 .U6 · 536 ."3 .167 18 .40 1.675 - .084 .0'3 .31' .637 .146 
6.11 .474 - .629 .302 .844 .46, .184 12 .32 1 .280 - . 572 .155 .814 . 467 .186 18 .43 1.808 -.228 .uo ·532 . 543 . 170 
18 .44 1.877 - .317 .147 .662 .501 .178 














'I I. II! 
TABIE IV.- LONGITUDINAL CHARACTERISTICS OF A FOtJR-ENGlNE PROPELIER-IlRIVEN AffiPIANE CONFIGURATION 
HAVING A 40° SWEPl' WING OF ASPEST RATIO 10. TAIL HEIGHT, OJ FIAPS UP - Concluded 
(d) M = 0.123j R = 4,oOO,OOOj ~ = 310 j it = -40 
~ c,. Ox 0". TCaT J .. CPu ~ c,. Ox 0". TeaT J .. CPa.,. ~ CL Ox C. TeaT J .. CP .... 
· 
0.116 0 .017 0.0,4 ---2.03 - -- -- - "8.16 0.639 0.030 -0.062 - -- - -- - -- "14.2b 1.l26 0.068 -0.112 - -- - -- -- -
2.03 .116 .023 .034 -0.007 1.345 -<I.Oll 8 .16 .642 .037 -·052 -0.007 1.346 -O.Oll 14 .<6 1.143 ·073 -.1" -0.003 1.338 0.004 
2.03 .114 .007 .057 .014 1.247 .034 8.17 .652 .021 -.047 .013 1.249 .034 14.29 1.162 
·059 -.147 .016 1.246 .046 
2.03 .109 - .016 .070 .043 1 . 14.4 .079 8.17 .666 -.001 -.040 .043 1.143 .078 14 . 29 1.192 .038 -.135 .043 1.143 .086 
2.03 .102 - .045 .083 .081 1.042 .116 8.17 .691 -.045 -.032 .101 .998 .130 14 . 31 1.225 .014 -.119 .078 1.049 .122 
2.03 .096 -.085 .100 .131 .946 .150 8.18 .704 -.071 - .030 .133 .941 .152 14 . 32 1.265 -· 025 -. 101 .130 .942 .159 
2.02 .084 -.141 .121 .205 .848 .184 8.19 .724 -.l26 -.023 .207 .844 .184 14 .33 1.316 
-·077 -.076 .203 .843 .192 2.02 .071 -.227 .146 .318 .746 .220 8.19 .749 -.211 -.Oll .317 .746 .221 14 .34 1.379 -.156 -.049 .311 .746 .227 
2 .01 
.053 -.341 .178 .470 .662 .252 8.20 .778 -.323 .002 .464 .662 ·254 14.36 1.446 
-· 254 -.022 .440 .666 .260 
&4.07 
·294 .018 .018 - -- - -- - -- "10.20 .804 .040 - ·095 - -- - -- "16.31 1.253 .107 -. 214 - -- - -- -- -4·07 
·296 .026 .019 -.006 1.348 -.012 10. 21 .809 .04, - .082 -.006 1.338 -.003 16 · 31 1.268 .113 -.191 - .002 1.343 .012 4.07 .297 .007 .026 .014 1.239 .038 10.20 .820 .030 -.077 .015 1.245 .041 16.31 1.288 
·099 -.178 .018 1.242 ·055 4.07 :~ -.014 .036 .042 1.141 .078 10.21 .839 .009 -.069 .043 1.141 .081 16·32 1.311 .085 -.168 .045 1 . 142 .095 4.07 -.043 .043 .079 1.043 .1l3 10.22 .860 -.018 -.059 .079 1 .046 .118 16.34 1.367 
·052 -. 153 .078 1.050 .127 4.08 .301 -.084 
·056 .130 ·944 .150 10.23 .892 -·056 -.048 .130 .946 .153 16.36 1.446 0 -.134 .131 .943 .164 4.08 .302 -.140 .069 .203 .847 .184 10.23 .907 - .087 -.042 .172 .886 .171 16.38 1.,06 
-· 051 -.107 .202 .844 .197 4.08 
.302 -.230 
·090 .317 .745 .221 10 . 24 .962 -.201 -.021 .323 .742 .221 16 . 39 1.578 -. 124 
-. 075 .306 .748 .230 4.08 .297 -·341 .112 .460 .662 .252 10·25 1.005 -.307 -.009 .464 .662 .254 16.40 1.653 -. 221 -. 043 .436 .666 .257 
· 
&12.24 
-.134 '18.33 6.12 .468 .024 -. 022 -- - - -- --- .966 ·052 -- - - -- - -- 1.366 .149 -. 269 - -- - -- ---6.12 .468 .030 -.017 - .007 1.344 - .011 12.24 .m 
·058 -.119 - .005 1.339 0 18 .32 1.351 .L66 -. 226 - .001 1.345 .019 6.12 .476 .013 -.011 .012 1.247 .034 12.25 .992 .042 - . lll .015 1.248 .041 18·32 1.3T7 .153 -. 216 .019 1.246 .060 6.12 .482 -.008 
- ·005 .040 1.145 .074 12.26 1.01, .022 -.100 .042 1.143 .083 18 .34 1.413 .136 -.206 .046 1 .142 .100 6.13 .494 - .038 .006 .079 1.041 .115 12 .26 1.047 -. 003 -.086 .077 1 .049 .118 18 .34 1.454 .11, -.191 .080 1 .047 .136 6·13 .;0, -.078 .013 .129 .945 .150 12 .27 1.081 -.043 -.071 .130 .945 .1" 18.36 1.518 .084 -.160 
·130 .94" .169 6.14 
.516 -.13' .020 .204 .846 .18, 12.<6 1.120 -.097 -· 053 ·205 .84, .189 18.39 1.602 .040 -. 131 .200 .846 .201 6.14 
.'30 -.224 .031 .317 .744 .221 12.29 1.172 -.178 -.032 .314 .747 .223 lB .42 1.722 -.061 -.060 .306 .11~7 .234 6.14 .,40 -.337 .04, .459 .661 
·253 12.30 1.228 .287 -.013 .459 .663 .255 18.44 1.800 . 142 .016 .421 .672 .261 
· Propellera rell:lOYe4 
TABIE V.- LONGlTODINAL CHARACTERISTICS Oli' . A FOtJR-ENGINE PROPELIER-IlRIVEN AffiPIANE CONFIGURATION 
HAVING A 40° SWEPl' WING OF ASPECT RATIO 10. TAIL HEIGHT, 0.05 b/2j FLAPS UP 
(a) M = 0.082j R = 4,oOO,000j ~ = 210 j it = -40 
~ OL ox 0". TOaT Ja• CPaT ~ CL ox 0". TCaT J,. CPa.,. ~ CL OX Om Tca,. J .. CPa.,. 
2.02 0.099 0.011 0.071 
- -- -- -
"8.16 0.626 0.031 -0.046 
- -- - --
1"14.28 1. . 120 0.069 
-0.1" - -- - -- - --2 . 04 
.099 .027 .071 -0.008 0.868 0.002 8.16 .629 .042 -. 029 -0.011 0.866 0 14.28 1 . 121 .075 -.136 0·005 0 .864 0.004 2.04 .096 -.004 .089 .031 .788 .022 8.16 .643 
- --
-.017 
.03' .792 .020 14.29 1 . 162 .046 -. 127 .034 .786 .025 2.03 .086 
- ·058 .105 .097 .697 .044 8.17 .668 -.043 .004 .098 .694 .044 14.31 1.226 -. 003 -.114 .099 .694 .048 2.02 .069 -.152 
·129 .228 .,96 .066 8.18 .697 -.137 .032 .223 
·597 .068 14 .33 1.306 -· 092 -.105 .226 .591 .069 2.02 .043 -. 322 
·187· .456 .496 .088 8.19 ·737 -.307 .074 .4" . 496 .090 14 .35 1.424 -· 252 -· 090 .442 .495 .092 2.01 -.012 -.649 .260 .889 .400 .112 8.19 .T79 -.637 .129 .88, . 400 .113 14 ·38 1.593 
-· 560 -. 049 .841 .400 .114 
a~.06 
.275 .018 .029 
- -- - -- - --
. 
10.20 .787 .041 -.082 
- -- - -- ---
11. 16 .31 ~.241 .107 -.197 
- -- - -- - --4.07 .278 .026 .041 
-·009 .862 .002 10 .20 .796 .049 -.066 - .008 .867 .002 16 .30 1.247 .110 - .171 0 .860 .007 4.07 .<61 .002 
·05' .C127 .788 .021 10.20 .818 .020 -·056 .031 .788 .022 16 .33 1.3<6 .066 -.161 .026 .788 
·025 4-07 .<61 
-.05' ·073 .093 .695 .043 10 .22 .858 - .032 - .043 
·098 .695 .045 16 .36 1.389 .016 - .14, .104 .694 .049 4·07 ·277 -.1,4 .108 .218 ·595 .067 10 .23 .906 -.124 - .032 .223 .596 .068 16 .37 1.491 -. 065 -.130 .221 . ,96 .071 4.07 .264 -.322 .163 .447 .496 .009 lO . 2~ .974 - .286 -.002 .443 .498 .089 16.40 1.624 -. 216 -.110 .438 .497 .092 4.07 . 241 
-.6'3 
·25' .882 .399 .112 10 .28 1.065 -. 612 .047 .863 .400 .113 16 .44 1.835 -. 520 -.063 .837 .400 .116 
a . 
a lB .33 6.11 .4" .023 - .010 - -- -- - 12.24 ·956 .053 -.121 - -- - -- - -- 1.347 .151 -.246 - -- - -- - --6 .11 .458 .033 
·007 -.012 ·865 0 12.24 ·964 .060 -.106 -.010 .869 .002 lB.32 1.346 .163 - .193 0 .863 . 010 6 .11 .464 .003 .017 .~~ 78, .021 12.25 .992 .031 -.096 .031 .786 .024 lB .33 1.383 .141 -. 189 .038 .788 .029 6.12 .482 -.069 .041 . lll 
.67' .048 12 .26 1.042 -.019 -.087 
·098 .694 .046 18 .36 1.468 .098 -.169 .107 .695 .051 tt~ . 492 -.14, ·078 .212 : ,~ .067 12.28 1.120 -.109 -. 002 .217 ·596 .068 lB. 40 1.637 -. 017 -.124 .221 ·597 .073 
·500 -.311 ·129 .443 .088 12 .30 1 . 210 -· 272 -. 062 .438 .497 .091 lB .43 1.776 -.151 -. 082 .442 .497 .094 6.14 
·508 -.64, . 213 .874 .400 .112 12.32 1.331 











TABIE V.- LONGITUDINAL CHARACTERIS'I'ICS OF A FOUR~NGINE PROPELIER~RIVEN AIRPLANE CONFIGURATION 
RAVING A 40° SWEPI' WING OF ASPECT R4.TIO 10. TAIL HEIGHT, 0.05 b/2; FLAPS UP - Continued 
(b) M = 0.082; R = 4,000,000; ~ = 31°; it = -40 
a. OL ex Om Teav Jav CPav a. OL Ox Om Teav Jav CPa,. a. ~ ex Om Tcav Jav CPav 
&2 .02 0.099 0.017 0.071 --- - -- - - - "8 .16 0 .626 0.031 -<l .046 -- - - -- - -- a14.2!l 1.120 0.069 -<l .155 - - - - -- - - -
2.01 
·091 .021 .064 -<l .005 1.339 -<l .004 8 .16 .625 .034 -.036 -<l ·005 1.340 -<l .003 14.29 1.127 .071 - .144 0 .005 1.350 0 ·007 
2.01 .088 - ·007 ·079 .026 1.190 ·057 8 .15 .642 .009 - .026 .027 1.196 .060 14·29 1.165 .045 -.132 .032 1.188 ·075 
2.02 .081 -. 048 .100 .082 1.040 .119 8 .16 .662 -. 034 - .010 .083 1.038 .119 14. 30 1.222 .009 -. 124 .083 1.035 .129 
2.01 .064 -. 147 .133 .208 .840 .185 8 .18 .702 -. 139 .025 .219 .827 .189 14. 33 1.319 - .084 -. 107 .209 .833 .196 
2 .01 .035 -. 299 .186 .401 .689 .235 8 .18 ·732 -. 273 .065 .395 .693 .232 14· 35 1.432 - .223 -.088 . 403 .686 .244 
1.99 -.006 - ·534 .260 ·116 ·561 .281 8 .19 .111 - ·515 .115 ·112 ·568 .285 14 · 38 1.549 - .432 - ·052 .611 .511 .284 
a4.06 . 275 .018 .029 
a 10.20 .787 .041 -.082 a16. 31 1.241 - -- - -- - - - - -- - - - .107 -. 197 - -- - - - - --
4.07 . 278 .022 .027 
-·005 1.336 -.003 10.20 .196 .045 -·073 - .006 1.345 - .004 16·31 1.266 .103 - .168 - .001 1.342 .010 
4.07 
·279 -· 005 .046 .030 1.185 .060 10.20 .819 .019 -. 066 .026 1.197 .062 16.33 1.314 ·075 -.164 .022 1.241 ·055 
4.01 . 279 -· 051 .064 .087 1.026 .120 10.22 .855 - .022 -·051 .082 1.036 .120 16 .33 1.348 ·055 - .162 .042 1.141 ·093 
4.07 
·274 -.154 .102 .218 .827 .181 10.23 ·914 -. 124 - .035 .213 .831 .191 16 .35 1.389 .030 - .149 .082 1.035 .134 
4-07 . 259 - · 294 .166 .398 .690 .231 10 ·25 ·975 -· 258 -.014 ·390 .694 .235 16 ·36 1.412 -.033 - .131 .113 .876 .184 
4.07 . 244 
-·530 .248 .701 ·569 .282 10.25 1.039 - .491 .032 .702 ·569 .282 16 .39 1.572 -.126 -.117 .301 .744 .227 
a a 
16 . 41 1.676 
- ·253 - .086 .480 .645 .262 
6.11 . 455 .023 -.010 - -- - -- - - - 12.24 .956 .053 -. 121 - -- - -- - - - 16.43 1.116 -. 389 -.056 .656 ·513 .285 
6.11 . 457 .025 -.006 -. 003 1.328 0 12 .24 .961 .056 - .109 -·005 1.343 -. 001 a18. 33 6.11 .464 .001 .011 .028 1.181 ·059 12 .25 .995 .032 -.103 .028 1.197 .063 1.341 .151 -.246 - -- - -- - - -
6.12 .415 -. 043 .028 .085 1.033 .121 12.26 1.041 - .007 - .100 .082 1.031 .124 18.32 1.340 .161 - ·205 -.004 1.354 .023 
6 .13 . 489 - , 141 .'075 .211 .831 .188 12 .28 1.123 - .103 -.088 . 207 .814 .190 18.32 1.313 .150 -.192 .022 1.245 .063 
6.12 . 495 -. 297 .131 .406 .685 .235 12.31 1.208 - .241 -. 062 .398 .690 .238 18·33 1.393 .133 -.188 .039 1.150 .099 
6.13 
·507 -· 521 .191 ·103 ·570 .281 12·33 1.309 -. 466 - .025 .696 ·569 .282 18.35 1.458 .110 -.167 .074 1.052 .134 18.31 1.541 .053 - .145 .165 .888 .184 
lB .41 1.714 -.062 - .082 .296 .147 .230 
18 . 44 1.828 -.175 
-·055 . 459 .648 .263 
18.41 1.942 - .310 - .013 .636 ·514 .281 
8 Propellere removed 
( C) M 0.123; R = 4,000,000; ~ = 21°; it -40 
a. CL ex Om Teav Jav CPaV' a. OL ex Om TeaT Jav CPav a. OL Ox Om Teav Jav CPav 
a O :~ 0.017 0 .080 --- --- - -- a8.16 0.631 0.030 -0 .036 - -- - -- - - - a14.29 1.126 0 .067 -<l .141 - -- - -- - --2.02 2.02 .031 .070 -<l .021 0.900 -<l .013 8.15 .623 ·051 -.034 -<l .019 0 ·901 -<l.011 14 .28 1.118 .086 -.139 -0.018 0.900 -<l.009 
2.02 
·097 .020 .081 .001 .845 .004 8.16 .633 .033 - .026 -.001 .846 ·005 14.28 1.141 .068 -.130 .004 .840 ·009 
2.02 
·093 -.023 .096 ·055 ·149 .030 8 .16 .649 -.001 - .015 .042 ·166 .026 14.30 1.181 .030 -.119 .051 .151 .034 
2.02 
·087 - .058 .105 ·099 .696 .044 8.11 .670 -.045 .001 .098 .695 .045 14.31 1.224 .001 -.112 .098 .101 .041 
2.02 .080 -.099 .120 .156 .647 
· 055 8 .17 .688 -.082 .015 .151 .649 .056 14 .33' 1.274 - .040 -.108 .157 .647 .060 
2.02 .074 -.156 .132 . 239 
·598 .068 8 .17 .703 - .140 ·025 .221 ·597 .068 14 .34 1.321 -.'M -.101 .228 ·599 .011 
~ . 07 .294 .019 .040 a .798 .040 -.066 a16 .31 .104 -.185 - -- - -- - -- 10.20 - -- -- - - - - 1.250 - -- - - - _. --
4.07 
·279 .041 .031 - .019 ·906 - .014 10.20 .789 .061 -.061 -.014 .903 -.012 16.30 1.227 .133 -.174 -.olB .903 ··.007 
4.07 .282 .020 .044 .001 .842 .005 10 .20 .799 .044 -.064 .003 .849 .005 16.31 1.211 .101 -.164 .005 .846 .011 
4.07 .281 - .015 
·057 .045 .758 .027 10.21 .828 .004 -·052 .055 ·757 .029 16 .34 1.351 ·052 - .151 .056 .157 .035 
4-07 . 283 
- ·058 -073 .094 .695 .044 10.22 .859 -.031 -.046 . 101 .699 .045 16 .35 1.399 .016 -.140 .105 .695 ·050 
4-07 .283 -. 096 .088 .147 .649 
·055 10.22 .886 -.016 - .039 .161 .645 ·058 16.36 1.439 - .017 -.133 .151 .652 .061 
4.07 .282 -.156 .103 .231 
·596 .068 10 .23 .907 -.120 -.032 .226 .603 .061 16 ·38 1 ·500 -.069 -.120 .229 .598 .014 
a ~.24 
.963 a18 .33 1.354 .149 6.11 . 466 .023 - .002 - - - - -- --- ·051 - .110 - -- - -- - - - -.235 - -- - - - - --
6.11 .454 .043 .001 - .019 .897 - .011 12 .24 ·962 .072 -.105 -.013 .896 -.009 lB.32 1.332 .115 -.204 -.021 . 900 - .004 
6.11 .458 .028 .007 - .001 .849 .004 12.25 .972 ·055 -.100 .003 .845 .007 18.32 1.351 .160 - .192 .011 .841 .015 
6.12 . 412 -·009 .024 .046 ·760 .027 12·25 1.013 .013 -·091 .059 ·750 .033 18.34 1.410 .133 -.182 .055 .766 .035 
6.12 .476 - .049 .037 .091 .701 .043 12.26 ~.046 -.019 -.087 .106 .694 .045 18 .36 1.475 ·098 - .162 .105 .700 .052 
6.12 .484 -.094 .056 .149 .647 .056 12.27 1.079 -·058 -.087 .157 .648 ·051 18.38 1.534 .065 - .150 .157 .650 .063 















TABIE V.- LONGITUDINAL CHARACTERISTICS OF A FOUR~NGINE PROPELIER-DRIVEN AIRPLANE CONFIGURATION 
HAVING A 40° SWEPT WING OF ASPECT RATIO 10. TAIL HEIGHT, 0.05 b/2; FLAPS UP - Continued 
( d) M = 0.12 3; R = 4,000, 000; 13 = 31 0 ; it = -4° 
~ CL ex c. Telllv J o• CPav ~ CL ex c. Telllv J .. CPav ¢ CL ex c. TCav J •• CPav 
42.02 0.ll2 0.011 0.080 
--- - -- - --
88.16 0.637 0.0)0 -<).036 
--- - -- ~.';;'3 8.14.29 1.126 0.06, -<).141 - -- -- - -- -2.02 .106 .023 .011 ~.OO' 1.346 -<>.008 B.16 .632 .O~ -.028 -<).005 1.333 14 . 28 1.133 .011 -.12, ~.OO3 1.333 a.Oll 
2 . 03 .102 
--- .OTI .001 1.~2 .034 B.16 .642 .019 -. 02] ,1')16 l. '?~ .041 14 .29 1."6 .056 -.122 .020 1.2~ .052 
2.03 .098 -.014 .089 .041 1.109 .0,6 B.16 .653 .001 
-.0" .043 1.1>0 .019 14.29 1.181 .039 -.11, .043 1.149 .08, 
2.02 .092 -.ow. .101 .080 Low. .113 B.l' .669 -.0)0 -.001 .080 1.042 .11B 14.)0 loW -.009 -.101 .084 1.037 .12, 
2.02 .086 -.088 .m .133 .943 
."2 B.l? .68, -.O?l .011 .134 .9>0 .l!53 14.31 1.265 -.026 -.105 .134 ·939 .162 
2.03 .O?6 -.141 .1~ .205 .EM .lB3 B.IB .,05 -.126 .032 .20, .8>4 .184 14.33 1.322 -.01B -.096 .205 .841 .194 
2.02 .061 -.233 .111 .323 .,43 .221 B. IB .128 -.a, .05, .323 .142 .223 ll.!.n 1.389 -.m -.OS? .316 .,42 .229 
2.01 .040 -.341 .212 .465 .663 .252 B.19 .,48 -.319 .083 .460 .66" .251 14.36 1.451 
-·259 -.068 .453 .662 .25B 
a".01 .294 . 019 .040 
--- --- - --
"10.20 ."198 .040 -.066 - -- - -- - -- "16. 31 1.250 .104 -.1S, -- - -- - ---4.0, .2B, .02, .033 -.CO? l·m .0lB 10.19 .802 .04, -. 062 _.006 1.M -.005 16.31 1.2n .104 -.156 -.001 1.342 .012 
4.0, .288 .00, .046 .014 1.239 .037 10.20 .Bl? .029 -.056 .01B 1.233 .ow. 16.32 1.281 .098 - .l!52 .020 1.239 .056 
4.0, .2B, -.013 .055 .043 1.138 .OTI 10.21 .B33 .00, -.052 .045 1 .137 .08'1 16.34 1.35' .05, -.143 .050 1.133 .096 4.0, .289 -.044 .0,0 .080 1.041 .m 10 .22 .856 -.019 -.04, .080 1.041 .11B 16.35 1.387 .032 -.137 .082 1.031' .131 
4.08 .289 -. 084 .081 .130 .943 .l!5O 10.22 .883 -.058 -.039 .131 .942 . l!52 16.37 1.439 -.006 -.12B .135 .934 .16, 
4.08 .288 -.142 .106 .20? .843 .184 10.23 
.9" -.114 -.028 .203 .8>4 .186 16.37 1.497 -.051 -.114 .204 .842 .196 4.0, .2"/9 -.231 .14, .31, .,44 .219 10.24 .958 -.204 -.0111 .325 .,,,,, .225 16.39 1.,a, -.132 -.099 .315 .,>0 .232 
4.0, .2,0 
-.338 .191 .4'4 .66" ."", 10.25 .996 -.309 .005 .466 .661 .253 16.41 1.666 -.2n -.083 .437 .666 .260 
&6.u .466 .023 -.002 
- -- --- - --
°12.24 .963 .051 -.110 --- --- - -- al B.33 1.354 .149 - .235 -- - --- ---
6.11 .461 
·029 0 -.00, 1.342 -.00, 12.23 .964 .060 -.099 -.008 1.363 -.009 lB . 32 1.351 .161 -.188 .001 1.333 .026 
6.12 .465 .014 • CO? .011 1.252 .034 12.25 .990 .039 - .093 .020 1.22, .052 lB. 32 1.358 . l!5O -.186 .022 1.232 .068 
6.12 .471 -.007 .0lB .039 1.107 .076 12.25 1.012 .023 -.091 .042 1.143 .084 IB·34 1.>08 .133 -.175 .048 1.136 .106 
6.12 .480 -.039 .031 .081 1.037 .11, 12.26 1.04, -.006 ::; .082 1.038 .123 IB.~ 1.464 .lll -.l!51 .083 1.040 .137 6.13 .488 -.081 .049 .132 .939 .l!53 12.2B Los, -.ow. .131 .942 
.'" lB. 36 1.506 .083 
-.141 .133 .940 .170 
6.13 .497 -.1~ .076 .203 .846 .lB3 12.28 1.12B -.091 -.011 .205 .8>4 .190 IB.4O 1.637 .005 -.095 .206 .840 .201 , 
6.~3 . 500 -.228 .117 . 320 .,42 .222 12.30 1.185 - . lB3 -.06 .31B .,43 .22, IB.42 1.729 -.068 -.072 .315 .7>0 .23' 
6.12 .501 -.336 .l!56 .459 .661 .252 12.31 1.239 -. 286 -.04 .458 ~~ .25, IB.44 1.807 -.147 -.046 .428 .669 .262 
aProptller. re.,...-ed 
( e) M = 0.123; R 4,000,000; ~ = 36°; it = -40 
¢ CL ex c. Tca"" Jo• CPa. ~ CL ex c. Tca .. J.y CPn ., CL CI c. Tcav J •• CPu 
&2 . 02 0.ll2 0 .011 0.080 
- -- - -- ---
&8.16 0.637 0.030 -<).036 
- -- -- - ---
&14·29 1.126 0.06, -<) . ~47 
--- -- - ---
2.02 .100 .019 .067 -<).006 1 .626 0.007 B.16 .635 .032 -.02, -<).004 1.610 0.010 14 .2B 1.128 .0,0 -. 125 -0.001 1.643 0.019 
2 .02 .095 -. 005 .082 .022 1.440 .104 B.l' .64' .010 -.016 .021 1.446 .102 14.29 1.164 ·049 -.11, .025 1. 439 .11' 2 .02 .089 
-· 029 .091 .052 1.302 .161 B.l' .659 -.01, -.006 .056 1.288 .169 14.30 1.198 .02, - .109 .05' 1.296 .11B 
2.02 .0"/9 - .084 .ll8 .124 1.098 .243 B.l' .685 -.071 .016 .121 1.094 .246 14.32 1.256 -.OlB -.091 .120 1.105 .251 
2 .01 .067 -.261 .149 .213 .942 .308 B.l' .699 -.142 .034 .212 .944 .308 14.33 1.328 -.084 -. OS?' .205 .950 .315 
2 .01 
.04' -.275 .195 .366 • 800 .370 B.19 .,38 -.257 .075 .362 .803 .371 14.36 1.427 -.192 - .069 .356 .801 .372 
&4.01 .294 .019 .040 
--- --- - --
'10.20 ."198 .040 - .066 - -- - -- --- &16.31 l.~O .104 -.185 -- -
'.0, .284 .021 .032 - .CO? 1.630 .001 10 .20 .803 .042 - .060 -.004 1.626 .010 16.31 1 .260 .119 -.l!51 -.004 1.639 .029 
4.0, .2B3 - . 002 .047 .021 1.449 .101 10.21 
.B" .020 -.054 .028 1.448 .104 16.32 1.299 .091 - .141 .020 1.466 .ll2 
4.07 .2B, -. 02, .061 .053 1.299 .163 10.21 .842 -.005 - .045 .05, 1.289 .113 16 . 31 -- - .083 --- .034 1.385 .150 4.0, . .a, - .081 . os, .123 1.101 .243 10.22 .883 
-.05' -.033 .125 1.096 .24, 16.32 1.324 .073 -.13> .052 1.305 .181 
4.06 .280 
-.,,' .11, . 209 .949 .303 10.2&1 .m -.131 -.011 .aB .939 .313 16.35 1.421 .014 -.122 .106 1.133 .246 4.05 .211 -.275 .1,6 .366 .802 .369 10.25 .979 -.2>0 .008 .369 .799 --- 16.37 1.489 -.036 -.105 .113 .993 . 302 
16 . 39 1.551 -.088 -.09> .24, .B95 .344 
&6.11 
.466 .023 -.002 - -- --- -- - '12.24 .963 .051 -.110 -- - - -- - -- 16.40 1.616 -.l!56 ~'O,9 .339 .80, .3,6 
6.11 . 462 .026 .003 - .00, 1.631 -.002 12.24 .964 .054 -.093 -.005 1.638 .012 
6.12 . 4,0 .001 .016 .023 1.436 .104 12.25 .993 .032 -.088 .025 1.439 .lll alB. 33 1.~4 .149 -.235 - -- -- -
6.12 .4,9 -.022 .02? .053 1.300 .l!59 12.26 1.024 .011 -.083 .054 1.302 .1,0 lB. 32 1.1)2 . l!58 -.182 .003 1.605 .060 
6.13 . 486 -.OTI .052 .126 1.096 .244 12 .27 1.083 -.040 
- .O?' .123 1.099 .249 lB . 32 1.364 .148 -.112 .016 1.'94 .113 
6.13 .494 -. l!52 .092 .a4 .9>" .308 12.29 1.135 -.105 -.067 .210 .950 .3ll IB.33 1.387 .137 -.167 .034 1.385 .m 
6.13 .503 -.269 .141 .36, .801 . 371 12.31 1.210 -.219 -. 046 .359 .805 .374 IB.34 1.430 .122 -.169 .059 1.2n .203 
lB. 35 1.417 
·099 -.139 .103 1.1J.5 .260 
lB.37 1.564 .052 -.l1B .16, .m .3ll 
IB.>O 1.~~ :~ ::~ :~~ .895 :: '5 4. . 6 .810 











TABIE V.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE PROPELIER~RIVEN AIRPLANE CONFIGURATION 
HAVING A 40° SWEPI' WING OF ASPECT RATIO 10. TAIL HEIGHT, 0.05 b/2; FLAPS UP - Continued 
(f) M = 0.123; R = 6,000,000; ~ = 31°; it = -40 
" 
CL ex Cm TCav Jav CPav 
" 
CL ex Cm TCav Jav CPav 
" 
CL ex Cm Tcav Jav CPav 
a2 .02 0 .101 0 .017 0 .084 
- - - - - -
'8.16 0.629 0 .031 -0. 041 - - - - - - - - - a1.4 .28 1 .128 10 .067 -0.157 - - - - - - - - -
2 .02 .098 .020 .077 -0.004 1.330 0 8.16 .629 .033 - .029 -0.003 1.326 -0 .001 14 .28 1.129 .070 - .136 -0 .005 1.346 0 
2.02 
.093 -.005 .091 .027 1.1B3 .057 8 .15 .643 .Oll - .021 .026 1.189 .054 14.28 1.164 .04, -. 12, .029 1.192 .062 
2 .02 .086 -.044 .107 .083 1.030 - - - 8 .16 .662 -. 032 -.004 .085 1.026 .112 14 . 30 1.216 .008 -. ll8 .082 1.036 . 122 
2 .02 .074 -. 113 .129 .166 .890 .166 8 .17 .688 - .100 .019 .170 .886 .167 14 ·32 1.285 -. 051 -. 107 .168 .888 .175 
2 .02 .055 -.223 .170 . 309 .750 .224 8 .18 .721 -.210 .053 ·314 .747 .219 1.4 . 34 1 .373 -. 146 
- ·092 .296 .755 .221 
'4 .07 .284 .019 .041 - - - - - - - - - 8 10 .20 .796 .040 - .075 - - - - - - - - - a16 . 30 1.231 .110 -. 197 - - - - - - - - -4.07 .283 .021 .037 -.003 1.330 - .004 10 .19 .799 .043 -.064 - .004 1.334 - . 002 16 . 30 1 .245 .106 - .164 -. 006 1.365 -. 002 
4.07 .287 - .001 .052 .027 1 .190 .050 10.20 .822 .018 -.056 .029 1.180 .059 16 . 31 1.266 
·095 -. 155 .020 1.236 .053 
4.07 .286 - .042 .069 .080 1.039 .109 10.21 .852 -. 020 - .045 .081 1.036 .113 16 .32 1 . 317 .074 -. 150 .046 1.136 
·090 4.08 .286 -. 111 .095 .171 .887 .164 10.22 .896 - .087 -. 036 .166 .891 .171 1.6 .33 1.350 .045 -. 137 .083 1.034 
.
128
1 4.07 .277 - .224 .141 . 314 .748 .216 10 .24 .947 - .194 - .017 .311 .749 · ~)9 16. 35 1 . 430 -. 005 -. 129 .135 .936 .161 
1.6 . 37 1.489 -.055 -. uB .208 .839 .196 
a6 . ll 
.461 .023 -.002 - . - - - - - - - '12 .24 .963 .052 - .ll' - - - - - - - - - 16 . 38 1.561 - .116 -. 105 .290 .757 .223 
6. u .459 .026 .003 -.002 1.332 - .006 12.24 .969 .054 - .102 - .001 1.326 .004 
6.12 . 467 .003 .015 .029 1.185 .053 12 .25 .998 .030 - .098 .031 1 .181 .063 '18 . 32 1.337 .151 -.231 - - - - - - - - -
6.12 .478 - .039 .034 .084 1.032 . llO 12 .26 1.046 -.006 - .091 .082 1.035 .115 18 .30 1.343 .155 -.202 -. 002 1.365 .007 
6.13 . 488 - .107 .063 .174 .885 .165 12 .27 1.097 - .068 -.088 .166 .890 .170 18. 30 1.371 .135 -. 190 .025 1.228 .065 
6.12 . 496 -.219 .llO . 314 .747 .217 12 .29 1.167 -. 172 -. 072 .307 .751 .221 18.34 1 . 414 .117 - .179 .049 1.133 
·099 
18 . 34 1.450 
·099 -. 167 .081 1.042 .133 
18. 36 1.506 .066 - - - .134 .938 .167 
18 .38 1.594 .017 =: iJ~ :~g~ .842 .200 18 . 42 1 .729 -. 082 .763 .228 
Ao 
'ropellers removed 
(g) M = 0.165; R = 8,000,000; ~ = 31°; it = -40 
" 
CL Cx Cm Tcav J,v CPav CL CL Cx Cm Tcav J av CPav CL CL ex Cm Tcav J,v CPav 
"2 .02 0 . 09E 0.017 0.089 - - - - - - - - - a8 .16 0 .630 0.030 -0 .042 - - - - - - - - - '14 .29 1.128 0.065 -0.166 - - - - - - - - -
2.02 .095 .037 .081 -0 .004 1.344 -0.006 B.15 .623 .033 -. 030 -0 .008 1·356 -0.006 14 .28 1.125 .068 - .137 -0 .002 1.340 0 .008 
2 .02 .092 .007 .088 .012 1.246 .033 8.16 .631 .019 - .025 . 010 1.262 .036 14 .29 1.145 .053 -. 131 .018 1.241 .047 
2 .02 
·091 -. 014 .099 .0)8 1.1116 .072 8 .15 .643 0 -.020 .037 1.155 .073 14 .29 1.168 .035 -.126 .043 1.149 .083 
2 .02 .085 - .044 . 112 .079 1.044 . 112 8 .16 .658 - .028 - .007 .074 1.058 .111 14 . 30 1.206 .008 - .117 .079 1.043 .124 
2 .02 .079 - .082 .124 .127 .954 .148 8 .17 .673 -. 067 .006 .123 .962 .149 14.32 1 .248 - .02B - .u6 .126 ·950 .160 
2 .02 .076 -.114 .132 .168 .896 .170 8 .17 .686 - .099 .018 .164 .902 .173 14 . 32 1.270 -. 048 -. 108 . .158 .906 .175 
a4 .07 
.282 . Ole .043 - - - - - - - - - alO .20 .800 .039 -. 080 - - - - - - - - - '16 . 30 1.236 . 107 - . ~f)l - - - - . - - - -
4.07 .279 .022 .040 -.007 1.363 -. 007 10 .20 .795 .042 -. 064 -.003 1.348 -. 002 16 . 31 1.256 .101 - .160 -.003 1.351 
•
009
1 4.07 .280 
·009 .047 . 009 1.268 .032 10 .20 .807 .028 -. 061 .015 1.254 . 036 16 . 31 1 .258 ·099 - .153 .021 1.249 .050 
4.07 .280 - .012 .058 .0)8 1.153 .073 10 .20 .822 .011 -. 057 .036 1.166 · 072 16 . 32 1 . 303 .072 -.147 .045 1.146 ·090 
4.07 .282 -. 042 :069 .075 1.060 .ll3 10 .21 .846 - .olB -.049 .075 1.057 . ll4 16 . 33 1.343 .047 - .135 .079 1.047 .128 
4.07 .282 
- .083 .085 .126 ·962 .151 10 .22 .872 - .057 -.040 .125 .959 .153 16 .34 1 . 394 .008 - . 122 .126 .955 .165, 
4.07 .279 -.113 .095 .164 .907 .175 10.22 .889 - .086 - .037 .163 .904 .175 16.35 1 . 417 - .012 -. llB .153 .918 .179 
"6 .11 . 456 .023 -. 002 - - - - - - - - - '12 .25 ·967 .050 - .123 - - - - - - - - - a18 . 33 1 . 349 .147 -.234 - - - - - - - - -
6.11 . 453 .024 .003 - .008 1.349 -.001 12 .24 .967 .054 -. 102 - .003 1.352 -. 002 18.31 1.319 .151 - .195 -. 003 1.357 . 015 1 




6.12 . 465 -.008 .0l8 .039 1 .154 .072 12 .25 1.008 . 020 - ·094 .043 1.152 .081 18. 34 1.407 .ll4 -.167 .041 1.154 .098 
6.12 . 471 - .036 .031 .077 1.057 .111 12 .26 1.035 -.004 -.094 .072 1.067 .116 18 . 34 1.442 .092 - .157 .077 1.047 .135 
6 .li . 478 -. 074 .047 .125 .965 .147 12 .27 1.074 - .042 -.090 .125 · 959 .155 18.36 1 . 499 .063 -. 142 .121 ·955 .169 
~. 13 . 485 - .109 .061 .171 .900 
-El 12 .28 1.093 -.068 - .088 .157 ·913 - - - 18 .37 1.528 .048 -. 132 .144 ·921 .182 
8Propellers removed 











TABIE V.- LONGI TUDINAL CHARACTER I STI CS OF A FODR-ENGlNE PROPELIKR~RIVEN AIRPLANE CONFIGURATION 
RAVING A 40 ° SWEPT WING OF ASPECT RATI O 10 . TAIL EE I GHT, 0. 05 b / 2; FIAPS UP - Concluded 
( h ) M = 0 .165; R = 8 , 000, 000 ; ~ = 36°; it = -40 
~ CL Cx c. TCav J av CPav ~ CL Cx c. TCftV J.v CPav ~ CL ex c. TCav J av CPav 
"2."" 0 .098 0.011 0.089 - - - 88 . 16 0 .630 0 .030 -0 .042 - -- - -- - -- a14 .29 1.128 0 .065 -0 . 166 - - - - - - - --
2 .01 .092 .022 .076 -0.009 1.688 -0 . 018 8. 15 .623 .033 -.""9 -0.008 1.676 - 0 .010 14 .28 1.124 .070 - .132 -0.009 1.690 -0.006 
2.01 .091 .011 .085 .003 1.:;66 .043 8. 16 .627 .",,6 
-.""7 .001 1.,sB .032 14 .28 1.135 .060 - .129 .004 1.581 .0:<2 
2 ."" .087 -. 0C2 .092 .017 1.46, .091 8. 15 .631 .012 -. 022 .015 1.480 .085 14.29 1.1:<2 .049 -.124 .019 1.485 .100 
2."" .086 -.022 . 1"" .042 1.336 .147 8.16 .647 -.012 -.012 .045 1.326 . 154 14 .30 1.184 .",,8 - . il6 .047 1.335 .166 
2 .01 .081 -. 051 . 112 .076 1.218 .2"" 8 .17 .660 - .037 -.0C2 .075 1.221 .2"" 14 .30 1.212 .007 - . liO .074 1.229 .213 
2 .01 .074 -.088 .127 . 121 1 , 102 .256 8.17 .675 - .(113 .013 . 121 1.103 .256 14 .32 1.248 
- .""3 - .103 .116 1.118 .262 
84 . 07 
.282 .018 .043 
- -- - --
8 10 .20 .800 .039 - .080 
- -- - - - - - -
8 16 . 30 1.236 . 107 -. 201 
- -- - - - - --4.07 .276 
.""3 .034 -. 010 1.690 -.019 ... 0.20 .792 .O~4 -.063 -.009 1.692 -.011 16 .30 1 .241 .106 -.163 -.008 1.677 .014 
4.07 .278 .013 .042 . 002 1.578 .037 .0 .20 .803 .034 -.060 .003 1.578 .040 16 .31 1.257 
·096 - .158 .004 1.58, .064 4 .01 .279 0 .051 .011 1 . 410 .086 10.20 .807 .022 -.057 .017 1.476 .091 16.32 1 .279 .086 - .145 .018 1.488 . ilO 
4.07 .280 -.004 .066 .046 1.324 . 153 10 .21 .828 - .001 -.048 .046 1.328 .156 16 .32 1 . 301 .073 - . 141 .038 1. 376 . 159 
4.07 .277 - .049 .072 .082 1.217 .200 10 .21 .8:<2 -. ""6 - .042 .077 1.220 .208 16.33 1.332 .056 -. 132 .060 1.283 .199 4.07 .280 -.086 .086 . 124 1.103 
.2" 10 .22 .876 - .060 -.033 .121 1.105 .257 16 .33 1.353 .038 -. 125 .080 1 .208 .231 
16. 34 1.388 .017 - . il6 . 112 1.124 .264 
86. 11 
. 456 
.""3 - .0C2 - - - -- - 812 .25 .967 .050 - . 123 - - - - --
6 .il .453 .",,6 .001 -.008 1.073 -.010 12.21. .959 .056 - .100 - .010 1.700 - .016 ·,8 .33 1.349 .147 -.234 
- -- - --6 .il 
.4" .018 .CXf7 . 002 1.579 .036 12.24 .974 .044 - .097 .006 1.571 .0:<2 18 .31 1.329 .149 -. 187 -.010 1.706 .016 6. il .462 .007 .013 .014 1.482 .082 12 .25 .990 .032 - ·093 .C22 1.465 .102 18.32 1.357 . 141 - .182 .005 1.574 .079 6. 12 .465 - .018 .C22 .045 1.329 .1" 12.26 1.019 .010 -. 089 .051 1.320 .166 18.32 1.373 . 129 - .176 
.""0 l . lI?, .128 6.12 .472 -. 041 .032 .074 1.231 . 195 12 .26 1.040 - .010 - .086 .077 1.223 .208 18 .33 1 . 403 . il5 -. 168 .039 1.371 .173 6 .12 .479 -.081 .051 . 123 1 . 104 .253 12.27 1 .077 -.044 - .081 . 121 1 . 107 .260 18.34 1.423 . 104 - .164 .059 1.282 .210 
18 .34 1 . 446 
·095 - .157 .078 1.212 .240 
18 .35 1.458 .074 - . 158 . 101 1. 134 .211 
Propellers removed 
TABLE VI.- LONGl TODINAL CHARACTERISTICS OF A F ODR-ENGlNE PROP.ELIER~RlVEN AIRPIANE CONFIGURATION 
RAVING A 40° SWEPT WING OF ASPECT RATIO 10. TAIL HEIGHT, 0 . 10 b/2 ; FLAPS UP 
(a) M = 0 . 082 ; R = 4, 000 , 000 ; ~ = 26°; it = _4° 
~ CL Cx c" Teav J av '::"'av ~ CL Cx c" Telllv J av cP ..... ~ CL ex c. Tcav J av CPav 
"2 .01 0.092 0 .016 0·091 - - - - -- - -- ae .15 0.620 0 .030 -0.035 - - - - - - 814 .28 1 . 120 0 .067 . 0 .143 - -- - -- ---2 ."" .092 .015 .087 -0 . 001 1.057 0 .009 8.16 .527 .e31 -. 019 .. ()'003 1 . 010 0.006 14.29 1.146 .065 -.123 0 1.063 0 .016 
2 ."" .089 -. 017 .095 .038 .954 .046 8.16 .643 -.004 -. 005 .038 .949 .047 14 . 30 1.192 .035 -. 116 .037 .9:<2 .054 
2 ."" .083 -.064 .108 .097 .843 .079 8 .17 .064 - .045 .""1 .094 .847 .078 14.31 1.238 -.003 -. 112 
·09' .848 .083 2 .01 .072 -.128 .128 . 175 .748 .109 8 . 17 .685 - . 113 .a4t. .176 .748 .105 14 .33 1.297 -. 060 - .099 .163 .751 .1il 
2 ."" .055 -.241 .154 · 320 .640 . 137 8 . 18 .709 -.220 .085 .311 .645 .138 14 .34 1.379 -.157 -.083 .296 .649 .140 
2 .01 .032 - .414 .191 
· 541 ·545 .166 8 .18 .728 -. 380 . 143 . :<20 .553 .165 14 .37 1.476 - .311 -.041 .510 . 5:<2 .167 
2.01 .020 
- ·535 .215 ·691 .498 .179 8 .18 .747 -. 515 . 194 .685 .500 .180 14 .39 1.537 - .441 
-· 003 .673 .499 .181 2 . 01 .005 -.647 .227 .830 .467 . 190 8 . 19 .758 - .623 .223 .832 . 468 .189 14 .39 1.583 -. 539 .""7 .797 .469 .191 
64 .07 
.282 .018 .050 
- - - - -- - - -
810.20 .793 .040 -. 070 
- -- - -- - --
816.30 1.230 .106 - .178 
- -- - - - - --4.07 .278 .Ol7 .054 -. 003 1.065 .007 10 .20 .802 .036 - .058 -.001 1.055 .014 16.32 1.280 . 1"" - .151 -. 002 1.061 .022 4.07 .280 - .OL5 .063 .040 .948 , 01&7 10.21 .827 .007 - .042 .037 .949 .049 16.34 1.359 .054 - . 161 .038 .949 .058 4.07 .281 - .057 .080 
·092 .8'" .076 10.22 .855 -.037 - .""6 .094 .844 .081 16. 36 1 . 420 .019 
- ·157 .091 .850 .087 4.07 .277 -. 125 
·099 .177 .748 . 101 10 .22 .892 - .096 -.0C2 . 167 .751 .108 16 .37 1.488 - .037 -.153 . 164 .751 . il4 
4.07 .276 - .Z26 . 132 ·301 .651 .134 10 .24 .929 - .203 .047 . 306 .647 .137 16.40 1.592 - .128 -. 138 .295 .648 .142 4.07 .265 - . 411 . 179 
·540 .546 .166 10 .24 ·972 - .367 .117 . :<22 · 551 .165 16.42 1.714 - .275 -. 110 
·506 ·5" .169 4.07 .260 -. 517 .200 .673 .504 .177 10.25 1 .004 -. 497 .162 .678 . 501 . 181 16.45 1.793 - .397 - .078 .658 . 502 . 184 4.07 .256 -.650 .222 .834 . 467 .190 10.26 1.C27 - .604 . 183 .823 .468 189 16 .46 1.847 -. 488 - .051 .779 .472 .192 
&6 .11 
.455 .C22 . 011 - - - - - - - -- &12.24 .9:<2 .051 - . 112 - - - - -- 818.32 1.331 .154 - .225 - - - - --6. il .456 
.""0 .018 - . 001 1.056 .011 12 .25 .976 .0:<2 -.094 - .004 1.067 .011 18.33 1.365 .159 - .183 .003 1.068 .""4 6. 12 .465 -.008 .033 .036 .956 .043 12 .25 1.008 .""1 -.082 .034 .955 
·050 18.33 1.400 . 135 - . 171 .036 .959 .061 6. 12 . 474 -.050 .051 .087 .859 .073 12.26 1.046 - .018 -. 066 .087 .854 .080 18.35 1. 466 . 101 - .111 . 088 .854 .090 6. 12 .483 -. 121 .076 . 179 .748 .109 12 .28 1.095 - .082 - .042 .164 .750 .ill 18.40 1.627 .018 - . 142 .165 .750 .118 6. 12 . 493 -.227 . il3 
· 309 .647 .136 12 .28 1.150 - .188 - . 002 .304 .645 .140 18.43 1.729 - .065 - .117 .295 .648 .145 6 .12 
·500 - .400 .168 · 533 .548 . 165 12 . 30 1.217 -. 348 . O~ . :<27 
· 547 .166 18 .46 1.874 -.210 - .082 . 509 .550 .172 6.12 .502 -. 530 .2"" .69" . 498 . 179 12 .31 1.267 - .473 












TABIE VI.- LONGITUDINAL CHARACTERI STICS OF A FOUR-ENGINE PROPELIER-flRIVEN AIRPIANE CONFIGURATION 
HAVING A 40° SWEPl' WING OF ASPECT RATIO 10. TAIL HEIGHT, 0.10 b/2; FLAPS UP - Continued 
(b) M = 0.082; R = 4,000,000; ~ = 26°; it = -40; Negative thrust 
" 
CL Cx c. Tcav Sav CPav 
" 
CL ex c. TCev Sav CPav 
" 
CL Cx C. Tcav Sav Cp$V 
" . 01 0.09'2 o .()l6 0 . 091 - -- - _. 8e.l, 0.6.0 0 . 030 -0 .035 . -- - -- . - - alJ.l .28 1 . 12:' 0.061 ..().143 - -- _. - . --
2.02 .100 .023 .078 0 .010 1.086 -a.ex)! 8.16 .631 .038 - .029 -0 .011 1.090 0 14.2i' 1.124 .012 -.120 -0.006 1.088 0.00, 
2.02 .100 .039 .072 -.029 1 . 166 - .028 8 .15 .6lB .053 -.039 - .029 1 . 169 -.033 14 .27 LID) . 088 -.127 · .026 1.161 -. 024 
2.02 , 101 .054 .062 -.046 1 .260 -. 067 8 .15 .612 .068 -.041 -. 046 1.258 -.067 14.27 1.089 .102 -.1)4 -. '45 1.266 - .068 
2 .02 .101 .068 .054 _. 064 1.373 -. 115 8 . 15 .601 .081 -. 060 -.063 1.311 -. 115 14 .26 1.072 . 112 - . 141 - .061 1.31' - .109 
2.02 .102 .081 .048 
- .079 1.499 -. 111 e.1" . 594 · 091 - .069 - .<r79 1.500 -.166 14.26 1.056 .124 -. 148 -.075 1 . :;01 ·,166 
2.02 .104 .090 .041 - .09'2 1.641 -.237 6 . 14 . 585 .102 - .075 ·.093 1.648 -. 24 14.25 1.042 .133 -. 154 -.087 1.645 - .234 
2.02 .102 . 101 .035 - . 107 • . 835 -. 342 8 . 14 · 576 . 112 -.082 -. 105 .1. .640 -· 350 14.25 1.028 .143 ·.163 ··099 1.8)8 -.334 
2 .02 .104 . 105 .038 -. UO 2 . 061 -. 4,. 8 . 11.! . 576 . 116 - .085 - .1.12 2.080 - . 456 14.24 1 .018 .148 -.In -. 107 2.080 -.467 
2 .02 . 101 .10) .042 - . 107 2 . 431 ·. 598 8 . 14 ·577 .113 - .081 -. 107 2.414 - - - 14.24 1.023 .148 - .182 -.104 2.429 -.I'iJ7 
6" .0'7 .282 .018 
·050 - - - - - - 8.10 .20 .193 .04() -.010 - - - . _. a.16. }J 1.2J) ,106 -. 178 -' . - -- - _ . 
4.07 .282 .025 .030 
-· 009 .1. . 0810 - .004 10.20 .799 .046 -.065 -.010 1.084 .003 16.)2 1.267 .Ill -. 1113 -.00) 1.086 . jl:" 
4.07 .280 .041 .029 ·. 028 ~ . 16, -.034 10 .20 .786 .061 -.074 -.029 1.166 - .028 16·31 1.240 .118 - .174 -.040:l 1 .261 -.)60 
4.07 .279 .056 .023 -.046 1.260 -.072 10 . 19 .774 .074 -.081 - .046 1.251 - . 06; 16.P 1.220 .lp ·. lB3 -.057 1.376 - .108 
4.07 .276 .070 .012 -. 064 1.375 · . 120 10 . 19 . 760 .088 
-·090 - .064 1.376 - . J.lb 16.)(0 1.205 .139 -.19'< - .011 1. 492 -. 156 
4.06 .211 .080 .003 -.079 1 . 496 - . 189 10.16 .754 . 100 -.094 - .076 l..49 11 - .160 16.29 1.196 .153 - .196 - .084 1.647 -.231 
4.06 .211 
· 093 -.002 - ·093 1.655 · .253 10 . 18 . 741 .uo -. 104 -. 093 1.641 - .2111 16 .28 1.1811 .162 ·.208 -·096 1.833 -·321 
4.06 .270 .1'" -.012 -. 105 1.830 -.m 10. lB .727 .120 -. 109 - .105 ,.83' -. 3'7 16 .28 1.17" .167 · . 222 - .103 2.078 - , 456 
' .06 .273 .106 - . 011 -. liO 2 .061 - . 416 10 . 18 .725 .12' -.112 -. 112 ' .086 -. 467 16.28 1.117 .167 · . 223 -.1011 2.412 -· 597 
4.06 .271 .104 
-·009 -. 101 2 . 413 -.637 10 . 16 . 729 .123 -. il5 -. 101 ~ . 454 - .633 
&12.24 &11. .. . )2 1.331 . 1511 -.22, - - - - --46 . 11 
."55 .022 . 011 - -- - -- - -- .9,. . 051 - . 112 - -- - -- 18. )2 1· 339 
· J:>5 -. 191 0 1.090 .014 6 .11 .458 .029 .006 
-·009 1.087 . 002 12 .24 .96'> .058 -. 095 -.007 ,.088 .002 18 .31 1 · 310 .166 -. 200 -. 000 1.111 -.020 6. u .4j2 .046 -.001 -. 028 1 .168 -.0)2 12 . 21. ,948 ·073 -· 098 ·.<>'9 1.169 - .029 18 .31 1.305 .175 -.201 -.037 1.258 · .051 6.11 .451 .061 -.011 -. 046 1.257 -.010 12.23 ·931 .087 -. 103 -. 01.7 1.265 - .066 Ii: .31 1 .191 .18> - .212 •. 054 1.362 -·092 6 . u ,443 . 014 ·.029 -. 064 1.373 -. 11, 12.23 ·917 .100 -. 110 _. 064 1.378 -. 109 le .)3 1.346 .164 -.239 -·070 1.498 -. 148 6 . u . 44() .084 -.036 -.078 l.493 - . 167 12 .22 .908 . 111 _. 114 -.m l.493 - . 165 1[ . 3" 1.338 .173 -. 241 -.082 1.637 - .212 
6 . 10 . 433 .097 -.046 -.094 1.658 -.259 12 .22 .891 . 120 -. 122 -. 091 1.643 · · 39 18 . )2 1.332 .178 -.247 -.09" 1.836 - ·312 6 . 10 .430 . 108 - .053 -. 106 1.856 - . 374 12 .21 .878 .129 - .130 -. l~ 1.826 -.336 18,J" 1 . );26 .189 -.260 -.101 2 .071 -. 426 
6 . 10 . 428 .uo - .053 -. liO • . 065 - .480 12.21 .811 .133 ·. 135 - .110 2.076 - . 458 tE . 32 1 . )20 .189 -. 260 -. 102 2 .460 -. 592 6 . 10 . 1I?9 .110 
- .0" - .107 2.414 -. 602 12 .21 .871 .133 _. 1111 -. 108 2.411 -.606 
6 . 10 . 427 .106 - .0,1 -. 104 2.617 -. 704 
6 .10 . 430 . 101 -.O~ -.086 3·070 -. 793 
6 . 11 .443 .087 -.035 -. 080 ).960 -. 958 
6 . 11 . -40 .081 -.029 -. 014 5.459 - 1.514 
. Propeller. re.oved 
(c) M = 0.082; R 4,000,000; ~ 26°; it -40; Inboard propeller only 
~ CL Cx C. To S Cp 
" 
CL Cx C. To S Cp ~ CL Cx "- To J Cp 
".01 0.09'2 0 .016 0 ·091 _. - a8.1, 0 .620 0 . 030 -0.035 - -- -' - - -- 1i14 .26 .1. . 120 0.067 -0.143 - -- - -- . --
2.02 .089 .017 .087 -0 .008 1.088 0 .004 8.1, .618 .030 - .027 -0.006 1.084 0.00t. 14 .28 1.116 .068 - .1)4 -0.007 1.094 0 .005 
2.02 .087 -.002 ·091 .037 ·9,. .049 8.16 .626 .01, - .015 .036 .964 .044 14 . '9 1.137 .051 -. 127 .038 .958 .053 
2 .01 .084 - .021 .100 .091 .851 .076 8 .15 .633 - .010 .009 .097 .647 .080 14.29 1 . 164 .033 -. 113 .094 .853 .081 
2 .01 .079 -.056 .110 .111 .750 .108 8 .16 . 644 -.040 .024 . 171 .755 . 107 14.30 1.193 .003 -.098 . 171 .7,. .112 
2.01 .072 -. 112 ,U8 .309 .646 .138 8 .16 .657 - ·097 ·055 .323 .640 .137 14.3). 1.235 - .044 - .078 · 307 .647 .138 
2 .01 .061 -. 197 ,138 . 54<> . 545 .164 8.16 .664 -.164 . 100 .537 .54' .189 14 . )2 1 .261 - .123 -. 01.3 ·5U .550 .167 
2 .01 .049 ·.262 . 147 .695 . 497 .178 8 .16 .666 -.242 .132 .690 .500 .179 14 . 33 1 · 313 - .lB4 -.016 .673 ·501 .181 
2 .01 .043 ·. 321 . 149 
.8" .1.63 . 190 8.16 .669 -. 305 .150 .853 . 464 .192 14 . 33 1.339 -.239 .004 .818 . 468 . 190 
a4 .07 .282 .0lB .050 - -- . -- al0 .20 .793 .040 -.070 - -- - - ' - -- ·16 . 30 1 .230 .106 -. 178 - -- - -- - --
4.06 .271 .0lB .044 -. 00, 1.080 .008 10.~ . 789 .043 - .062 - .007 : .092 - .00:" 16 . 30 1.236 . 108 - . 167 - .005 1.086 .01, 
4.06 .272 .002 .056 .033 .961 .047 10 . ~O .801 .023 -.0,0 .036 .963 .046 16 . 11 1.259 .094 - .16-4 .()40 .953 .058 
4.06 .272 -.022 -071 .096 .849 .080 10. 1 .811' .001 ·.0)2 .097 . ~46 .01'9 16 . 3" 1.285 .078 - . 457 .089 .858 .083 
4.07 .289 - .055 .079 .175 .750 .107 10.21 ,830 -.033 - .006 .186 .141 .109 16 . 32 1.313 .0,1 - .155 . 171 .7" . 113 
4 .07 .268 -. no . 101 · 315 .6" .137 10 . n .844 -.082 .022 .309 .649 . '39 .16.34 1.366 .006 -. 148 .300 .651 . 143 
4.06 .262 -. 187 . 130 . ,.4 .554 .163 10.21 .862 -. 167 .079 .531 . ~7 .165 .16.301. 1 . 440 - .070 -. 120 . ,14 · 549 .189 
4-07 .256 - .262 .138 .698 . 497 .179 10 .22 .876 -.232 .106 .696 .498 .180 16 . 36 1.480 -. 129 - .105 .670 .499 .182 
4-07 .255 '. 318 . 143 .8,. . 464 .187 10 .22 .885 -.287 . u8 .849 .1.65 .191 16 . 37 1 . ,19 -. 180 -. 071 .806 . 468 .192 
a6. 11 
. '55 .022 .011 - -- - -- a12 .2'- ·9,. .05' - .':'12 . -- - -- &18 . )2 1.331 .154 -.225 - -- - -- - _. 
6 . 11 . 1047 .023 .013 -. 005 1.079 .004 12 .23 . 954 .01.9 -·097 - .005 ' .065 . 01, 18 . 31 1.315 . 1,e3 - .206 -.001 1.019 .020 
6 .11 .'50 .005 .022 . 039 .949 .050 12 .2, .975 .036 - .083 . 0~1 .950 .0,. 18 . 32 1.354 . 141. - .200 .036 .955 .061 
6 .11 . 456 -. 011 .Ol.il. .09'2 .8>9 .m 12 .2, ·989 .014 - .067 .095 .849 .083 18 . 32 1.374 .126 ·. 193 .094 .846 .090 
6 . 11 . '57 -.049 .060 .175 .7,. .106 12.2, l.011 - .016 -.046 .111 .750 . 111 18 . 3' 1,:'14 .105 -. 190 .162 .754 . 111 
6. 11 .1.61 -. 101 .081 .;08 .648 . 134 12.26 1.040 -.066 -.010 .311 .64, .138 18.35 1.1019 .061 -. 185 .297 .645 .142 
6 . 11 . 460 -. 180 .108 ·519 .554 , 161 1.2 .26 1.012 -. 146 .040 .5U ·551 . 166 18 .37 1.557 -.001 -. 183 .499 ·553 .168 
6.11 .461 -.2'1 . 131 . 689 .500 .177 12 .27 1.09'2 - .219 .062 .695 . '95 . 181 18.39 1.625 -.065 -. 163 .630 .501 .185 












TABLE VI.- LO~GITUDINAL CHARACTERISTICS OF A FOUR-ENGIN3 P.ctOPElJER-DRIVEN AIRPLANE CONFIGURATION 
RAVING A 40° SWEpr WING OF ASPECT RATIO 10. TAIL BEIGHT} O .. lO b/2; FIAPS UP - Continued 
(d) M = 0.082; R = 4}000)00J; ~ = 26°; it = -40; Outboard propeller only 
~ CL Ox C. T, J Cp ~ CL Cx "- T, J Cp ~ CL ex "- T, J Cp 
"2.01 0.092 0 .016 0.091 - -- &e.15 0.620 0.030 0.03' - -- - -- &1tr.,28 1.120 0.067 . 0 . 143 - --
2.02 
·097 .019 .088 -0.008 1.082 Q.ex)! 8.16 .627 .033 -.030 0·007 1.086 0 .002 14 .26 1.129 . 010 _. 142 - 0.004 1.085 0 .004 
2.03 
·098 -.002 ·090 .047 .9)8 .049 8 .16 .6Joo .Olll -.024 .040 ·946 . 04 5 14·29 1.151 .052 _.1104 .044 ·947 .051 
2 .02 
·092 -.022 .100 .098 .846 .079 8. 16 .647 -.008 _ .021 ·097 ./343 .019 14 ·29 1.116 .0)1 .. 143 ·099 . /343 .08, 
2 .02 .089 
- .0" .106 .177 .747 .106 8 .16 .6'7 -.040 -. 012 .176 .747 .107 111 .29 1.200 .002 - . 140 ·177 .741 . 112 
2.03 .081 -. 107 .ll9 . 313 .647 .1)6 8 .16 .666 
-·092 _.004 .30, .649 .131 llro.29 1.230 • . 049 -.1]9 .Jl7 .64<> .139 
2.02 . 070 -.19' .142 
.')2 .5'8 .167 8.16 .681 -.182 .017 .541 ·546 .161 1< .30 1.276 -.1)6 -.1)2 .,.., ·539 - --
2 . 03 .063 -. 314 .160 .8)8 .468 .lB9 8.16 .692 - . )02 .032 .831 . 467 .193 1 11 .30 1.)01 - .192 .. 121 .667 
· 502 .184 
&tr..07 &10.20 
14 .30 1.,324 -.247 -.123 .809 ,410 .194 
.282 .018 .050 
- -- ·793 .040 -.070 - -- - --
4 .07 .279 .021 .046 -.006 1.086 - .001 10.20 . 799 .044 - .068 -·009 1.OS7 - .001 &16 . 30 1.230 .106 -. 178 --- - --
4.07 .281 .001 .057 .039 .9'8 .045 10.20 
·809 .024 -.067 .042 ·946 .048 16 · 30 1.2,1 .101 -. 173 -.001 1.088 . 010 
4.07 .281 -.022 .051 .098 .843 .079 10.20 .824 .002 -.064 .097 .84 5 .OSl 16.)2 1.312 .072 -. 186 .047 ·947 .056 
4.07 .281 
-.0" .067 .179 .147 . lll 10.20 .840 -.028 -.055 .179 .747 .101 16.33 1.3)8 .052 -. 189 .103 .841 .088 
11 .07 .280 -.105 .080 
·m ·6-9 .137 10.21 .859 -.018 -.048 . )09 .648 .134 16.33 1.311 .024 -. lB9 .179 ·141 .112 
4 .07 .276 - .195 .105 
.'33 ·"9 .167 10.21 .878 - .172 . . 034 . '36 ·54, - -- 16.33 1.409 -.023 -. 181 . 302 .649 .142 4.OS .272 -. 310 .119 .831 .468 .190 10 .21 .889 -.228 -.02, .683 ·501 .181 16. 34 1.467 -. 108 -. 182 ·523 .545 .172 
10.21 .901 -.283 -.019 .837 .467 .169 16.34 1.4~ - .159 - .116 .665 ·501 _184 
11.6 . 11 .455 _022 .Oll 
- --
16.34 1.523 -. 213 -. 168 . 791 . 471 . 194 
6.11 .4" .02, .013 -.006 1.086 .003 ·12.24 .952 .0,1 -. 112 - --6.11 . 463 .006 .018 .039 
·950 . O~7 12.24 .968 .0" - .110 _. 008 1.OS3 .002 ·18.32 1.331 .154 - .22, --- - --
6.12 .467 -.01, .024 .096 .846 0079 12.2, .988 .. 0)6 - .101 . 042 ·946 .049 18.)2 1.3)6 .162 -.191 -.010 1 . 128 .021 
6 .12 . 471 -.048 .031 .180 .747 .101 12.24 1.003 .01, ·, 104 ·097 .845 .OSl 18. )2 1.370 .14, -.207 .050 .944 .06, 
6 .U . 476 
-·099 .040 . )09 .648 .135 12.2, 1.019 - .01, - ·099 .179 ·147 . 111 18.35 1.480 ·092 - .212 .106 .642 ·091 
6.11 . 478 -.190 .060 .544 .,,6 .166 12.2, 1.047 - .068 -·09~ . 310 .646 . 141 18.36 1 . ,12 .067 _ . 210 .180 .748 .u6 
6 . u . 481 -.)06 .078 .839 .467 .189 12.2, 1.079 - .150 -.080 ·523 ."7 .167 18 . 36 1.555 .024 _. 204 .Jl4 .650 . 144 
12 .2, 1.102 -.210 -.072 .671 
·502 .181 18.36 1.622 - .055 -.199 .,,4 .54' .111 
12.26 lo1l1 -.26, -.066 .823 .469 .191 18· 37 i :~ -.109 -. 189 .663 :~i :m 18 .31 -.1,3 _. 18 ."88 
~ ... --
""" 
__ __ _ • .a 
(e) M = 0.082; R 4J ooo J oOO; ~ 26°; it 0° 
~ CL Cx C. Tc• v J .. CPav ~ CL Cx "- Te• v Jay CPav ~ CL Cx C. Tcav Jay CPav 
&2.04 0.152 0.016 -0.031 
- -- - --
'S.18 0.680 0 .033 -0.167 
- -- - -- - --
11.14 · 30 1.167 0.013 - 0 .212 
--- - -- - --
2 .03 . 1"1 .01, - .032 -o,cxn 1.061 0.010 8.17 .672 .0)4 - .1,0 _0.004 1.070 0.001 14·30 1.119 -074 -.256 - O.QOio 1.013 0.012 
2 .04 . 13'" - .018 -.031 .040 .94, .041 8.18 .692 0 - . 137 .040 . ~2 .050 110 . 31 1.226 .0"'10 -.264 .0)6 .953 .054 
2.011 .130 _. 062 -.016 .094 .845 .017 8.18 ·712 -.OH _. 12, ·092 ./348 .078 14 · 33 1.287 .004 -·269 ·093 .844 .OS, 
2.03 . 120 -.13'" .010 _1B6 .737 .uo 8.19 .7)6 -. 105 _. 102 . 113 .149 .106 110.34 1.341 -.050 - .279 .162 .752 . 112 
2.03 . 101 - .240 .028 . )20 .64<> .131 8.19 .763 -.213 -.066 . 316 .643 .1)6 110·31 1.442 -. 150 -.283 ·303 .644 .140 
2.03 .079 _ . 401 .057 ·541 
·54' .164 8.20 .78, - . )82 _.010 
.'" ."7 .164 
110.40 1.5'8 
-· 308 - .264 .526 .5'8 .168 
2.03 .063 
-· '3' .082 ·693 .498 .179 8.20 .806 -. ,os .O)C .693 .498 .178 14.42 1.616 -. 4)1 - .240 .675 .498 .182 
2 . 010 
.0'3 _. ~Io ·093 .837 .466 . 188 8.20 .824 -.620 .044 .837 .466 . 188 14 . 43 1.661 -·528 -.220 .799 .469 .193 
84 .06 
· 330 .018 -.071 - - - - -- 810.22 ./34, .044 - .203 - -- - -- -- - 816.32 1.282 .114 -. 308 --- - -- -- -4.08 .~'1 .021 -.07" -.003 1.011 .006 10.22 .842 .04, -. 188 -.005 1.013 .Oll 16 . )3 1·ll1 . il5 -.284 -.003 1.083 .013 
4.OS .):.. -.01, -.062 .038 
.94' .048 10 .22 .870 .01" -. 118 .031 ·951 .048 16.36 1.394 .067 - . )00 .0)6 ·956 .053 
4.OS ·)25 --058 _.0 .. 4 ·093 .846 .071 10.23 .908 -.028 - .160 .089 .851 .080 16.37 1 · "'3 .0)1 -· 303 .088 .8" .085 
4.09 . )21 -.122 - .026 .110 .750 .101 10 .24 ·9'3 -.094 _.144 .169 .748 . ilO 16.39 1.529 - .026 -. )09 .166 .749 - --
' .09 · 319 _. 2jll .008 . 311 .643 .1)6 10.26 ·98' -.196 -.121 ·307 .646 .137 16.41 1.6103 - ·129 -. 316 .Jl1 .638 .144 4.08 ·)13 -. 399 .050 .538 ."7 .163 10 .26 1.03' -.362 -.010 ·532 ."7 .16, 16.45 10m - .273 -. )12 ·519 .547 . 110 ' 
4·09 . 307 - .531 .017 .689 . 498 .178 10.28 1.0711 _·501 -.037 ·691 .497 .182 16.47 1.859 -·389 - ·297 .66, .500 .183 
4·09 . )C, _. 6410 ·090 .841 .465 .188 10.28 1 .101 -·595 -.023 .814 .469 .191 16 .49 1.916 -. '17 -.282 . 783 . 411 .192 
8£ . 13 
·506 .024 -.120 --- - -- 812 .26 1.00, .056 -. 237 - -- 818.34 1.376 .164 -· 366 - -- - -- - --
6 .13 .496 .026 -.Ill -.003 1.012 .004 12.27 1 .011 .061 _. 224 
-·009 1.084 .008 18 . 34 1.390 .169 -. Jl6 -.005 I.019 .021 
6 .13 .,os -.006 
-·097 .0)6 ·953 .045 12.27 1.056 .024 -.220 .037 .948 .0,3 18.36 1.440 .U) -. j12 .0)6 
·956 .062 
6 .13 . ,,6 -.0'3 -.078 ·093 .845 .017 12.28 1.101 -. 011 -.214 .09' .842 .OS3 18 .37 1.517 . UO -. )06 ·089 .852 ·091 
6 . 14 
·529 - .111 - .0," .171 .147 .106 12.30 1.111,7 -.072 - .206 .163 .750 .1OS 18 . 41 1.652 .0)2 -.285 . 161 .7" .u6 
6.110 
·541 -.226 -.02C .)10 .643 .1)6 12 · 31 1.217 -.182 -. 197 . )09 .642 .140 18.44 1.775 -.063 -.275 ·}l7 .639 .146 
6.14 .5'8 - · 395 .026 ·537 ·546 .163 12.33 1.291 -· 341 -. 167 ·527 ."7 .161 18.48 1.925 -. 197 - .259 ·515 . 547 . 111 
6.111, 
· 550 -. '31 -065 .691 .. 497 .180 12.3' 1.)11 -.47" -.137 .691 . 495 .180 18·50 2 .013 -. 308 -.2'}4 .663 ·502 .186 
6 . 111 












TABIE VI.- LONGITODINAL CHARACTERISTICS OF A FOUR~NGINE PROPELIER-DRIVEN AIRPIANE CONFIGURATION 
HAVING A 40° SWEPT WING OF ASPECT RATIO 10. TAIL HEIGHT, 0 . 10 b /2; FLAPS UP - Cont i nued 
(r ) M = 0.082 ; R = 4 , 000 , 000 ; ~ = 26° ; it = -80 
" 
CL ex c" TCav J 8y CPav 
" 
CL Cx c,. Tcav J 8y CPa,' 
" 
CL ex Cm TCav J,v CPav 
"2.00 0.046 0.019 0.234 - - - - -- 8 .14 0 .583 0.029 0 .097 - - - - - - - - - ' 14.26 1.073 0.063 -0.020 - -- - - - - - -
2 .00 .045 .024 .218 -0.007 1.081 0.001 8 .14 .584 .033 .110 -0 .006 1.082 0.001 14.27 1.084 .064 .007 -0 .003 1.080 0 .012 
2.00 .040 -. 013 .238 .038 .947 .047 8 .14 . 597 -. 003 .134 .038 ·950 .046 14 .28 1.132 .031 .025 .037 ·950 .055 
2 .00 .032 -.057 .247 .093 .848 .on 8 .14 .614 -. 048 .158 .092 .850 .079 14 .29 1.179 - .008 .048 .092 .849 .085 
2 .00 .019 -.123 .263 .172 .750 .107 8 .15 .638 -. 116 .18, .176 .746 .109 14 .30 1.233 -. 068 .075 .166 .748 .113 
2 .00 .005 -.225 .288 .306 .651 .135 8 .16 .658 -.209 .226 .296 .654 .135 14.32 1.305 -.163 . 122 .296 .648 .140 
1.99 -.019 -. 394 .326 . 523 . 551 .163 8 .16 .678 -. 385 .286 ·528 .550 .165 14.34 1.398 -. 327 .185 .522 ·547 . 168 
1.98 - .050 -. 645 .365 .829 . 467 .191 8 .16 .702 -. 627 ·380 .832 . 467 .188 14.36 1.456 -. 456 .238 .676 . 497 .184 
14 ·36 1. 493 -· 555 .269 .796 .469 .193 
'4 .05 .227 .020 .172 - - - - -- - - - 810 .18 .746 .037 .058 - - - - - - - - -
4.05 .231 .023 .178 - .006 1.082 .004 10.18 .754 .041 .078 -. 003 1.083 .005 '16 .29 1.187 .085 - .053 - - - - - - - - -
4.05 .232 -. 014 .197 .038 .949 .046 10.19 .780 .004 ·095 .040 .945 .050 16.29 1.221 .102 - .016 -. 003 1.080 .013 
4.05 .229 -. 060 .212 .096 .845 - -- 10.20 .806 -.036 .123 ·092 .848 .084 16.32 1.304 .049 -.021 .040 .945 .058 
4.05 .231 -. 125 .232 .176 .749 .107 10 .20 .842 -.100 .152 .170 .748 .109 16 .34 1.362 .011 -. 005 ·093 .844 .087 
4.05 .227 -.223 .263 .303 .651 .135 10.21 .875 - .203 .198 .304 .648 .137 16 .35 1.425 - .042 .012 .166 .748 .114 
4.05 .215 -. 403 .307 ·539 ·547 .165 10.22 .913 - ·374 .273 ·529 .548 .166 16·37 1.520 -. 136 .041 .297 .647 .144 
4.05 .203 -.646 .351 .843 . 466 .189 10.22 .942 -. 506 .334 .689 . 499 .181 16.40 1.634 -.289 .101 .515 · 549 .169 
10.23 .965 -. 606 . 370 .820 .466 .188 16.42 1.712 -.417 . 147 .675 .498 .185 
' 6.09 .406 .023 .133 - - - - - - - - - 16. 43 1.755 -· 502 .177 .786 . 471 .193 
6.09 .407 .027 .146 -.006 1.084 . 002 &12 .22 .909 .048 .021 - -- - - - - - -
6.09 . 414 -.009 .16C .039 .949 .046 12 .23 .925 .o:;p .043 -. 003 1.083 .008 '18 .30 1.281 .145 -. 104 - -- - -- - - -
6.10 .424 -.053 .162 ·093 .850 .Q17 12 .23 .963 .015 .065 .038 .946 .055 18.30 1.295 .153 -. 051 - .003 1.081 .0U 
6. 10 .432 
- - -
.206 .180 .747 .105 12 .24 .995 -. 023 .085 ·092 .849 .081 18. 31 1.353 .125 -. 041 .038 .946 .063 
6.11 .440 -.219 .240 .307 .649 .135 12 .26 1.040 -. 082 . 122 . 165 .150 .111 18.34 1.429 .092 -. 027 .092 .841 .091 
6.11 . 450 
- ·397 .301 . 536 .548 .165 12 .26 1.090 -.189 .173 .298 .641 .139 18.38 1.518 .004 -. 009 .166 .748 .118 
6.10 .453 - .634 . 359 .838 . 461 .188 12 .28 1.152 -. 341 .250 . ,11 .550 .166 18. 40 1.612 - .076 .046 .300 .645 .146 
12 .29 1.198 -. 485 .302 .619 
·500 .183 18.44 1.816 - .221 .088 · 513 · 549 .174 
12. 30 1.231 
- ·582 .330 .804 .468 .190 18.46 1.894 -. 332 .145 .673 . 498 .185 
18. 47 1.948 -. 412 
-
. 17] . 7~ . 471 .1~ 
&propellers removed 
( g) M = 0.123; R 4,000,000; ~ 26°; it = -40 
" 
CL Cx c" 'l'c&V J,v CPav 
" 
CL ex em TCav J,v CPav 
" 
CL ex c" Tcav J,v CPav 
1"2 .02 0 .103 0. 011 0 .092 - - - - - - - - - 8 .16 0.630 0.030 -0.028 - - - - - - - - - '14 .28 1.120 0.068 -0.137 - - - - - - - - -
2 .02 .097 .025 .083 -0.009 1.098 0 .009 8 .16 .625 .031 -. 026 -0 .008 1.092 -0.004 14.28 1.117 .011 -.119 -0 .009 1.098 -0.001 
2 .02 .095 - .002 .095 .024 .992 .032 8 .16 .639 .014 -. 007 . 022 ·997 .030 14 .29 1.156 .050 -. 112 .025 ·995 .038 
2 .02 .091 -. 037 .103 .068 .894 .064 8 .16 .653 -. 023 .011 .066 .897 .066 14 .30 1.206 .017 -. 105 .072 .891 .070 
2.02 .081 - .093 . 120 .138 .797 .096 8 .17 .675 -. 078 .034 .138 .795 ·095 14.33 1.265 -. 031 -. 095 .134 .199 .101 
2.02 .065 -. 119 .140 .250 .694 .126 8 .18 .102 -.162 .063 .249 .696 .128 14 .34 1.330 -. ill -.079 .238 .690 .131 
2 .02 .047 -. 311 .165 .422 .598 .157 8 . 18 .124 -. 300 .114 . 427 .598 .159 14.36 1.421 -.236 -. 052 . 406 .600 .161 
' 4.07 .283 .019 .050 - - - - - - - -- &10 .20 .793 .040 -. 071 - - -
- - - - - -
816 .31 1.241 .107 -. 171 
- - - - - - - - -
4.07 .283 .025 .050 - .008 1.092 -.005 10.20 .793 .046 -. 057 -. 008 1.095 -. 004 16.31 1.256 .111 -. 152 -. 005 1.095 .004 
4.07 .280 -.001 .063 .023 .996 .032 10.20 .812 .023 -. 045 . 022 1.000 .031 16 .33 1.305 .083 -. 151 .028 
·995 .041 
4.07 .262 - .033 .971 .065 .899 .061 10.21 .841 -. 011 -. 030 .067 .898 .066 16 .34 1.378 .039 -. 16C .012 .896 .075 
4.07 .279 -.091 
·093 .139 .796 .095 10.22 .870 - .065 -. 006 .135 .799 ·098 16.36 1. 441 -. 006 -. 154 .137 .197 .103 
4.Q1 .277 -.177 .U7 .251 .695 .121 10.23 .908 -.149 .028 .242 .698 .129 16.38 1.532 -.079 -.142 .239 .697 .132 
4.07 .273 - .311 .152 . 431 .597 .155 10.24 .949 -.262 .081 . 417 .599 .158 16.39 1.581 -. 132 -. 139 .316 .648 .148 
16 . 41 1.642 -.201 -. 128 . 414 . 597 .161 
"6 .11 . 458 .023 .007 - - - - -- - - - 8 12 •24 .958 .053 -. 105 - - - - - - - - -
6.11 .455 .031 .011 -. 008 1.094 -. 009 12 .24 .960 .060 -. 093 -. 009 1.102 - .005 '18 .32 1. 333 .153 -.220 - - - - - - - - -
6.11 . 46C .003 .027 .025 .992 .033 12 .25 .988 .03' - .084 .024 .997 .036 18.32 1.343 .167 - .179 -. 003 1.098 .009 
6.12 . 467 - .032 .045 .068 .894 .065 12 .26 1.027 .001 -. 069 .069 .896 .069 18.33 1. 384 .146 -.173 .032 .998 .046 
6.12 . 419 -. 083 .068 .139 .796 .093 12 .27 1.066 - .049 -.051 .134 .800 
·099 18.35 1.436 .111 -.168 .on .896 .080 
6.12 . 489 -. 113 .094 .251 .695 .128 12 .g8 1.111 -. 135 -. 016 .239 .698 .133 18.36 1.508 .072 -. 175 .140 .798 .110 
6.12 . 493 - .306 .132 . 432 .598 .155 12 .29 1 .182 -.263 .030 .406 .600 .161 18 . 41 1.663 -. 020 -. 124 .242 .695 .135 
18 . 43 1.726 -.065 -. 115 
·309 .651 .150 
18 .44 1.801 -. 132 -. 102 













TABLE VI.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE PROPELLER-DRIVEN AIRPLANE CONFIGURATION 
HAVING A 40° 8V-1EPT WING OF ASPECT RATIO 10 . TAIL HEIGHT, 0 .10 b/2; FLAPS UP - Continued 
(h) M = 0 .123; R = 4,000,000; ~ = 26°; it = _4°; Negative thrust 
~ CL ex C. Tea., J.v CPav ~ CL Ox C. ~ca., J.v CPa. ~ C. Ox C. Tea .. JaT CPa. 
6 2 . 02 0.10) 0 .017 0.092 -- - ~.003 68 .16 0.630 0 .0)0 -0.028 rO·~ll -- - rO·;;', "1'. 28 1.120 0.068 ~. 131 --- - -- - --2.02 .096 .022 .077 -0 . 010 1.082 8.1:' .823 .015 -."", 1.082 14 . 28 1.122 .072 -.m -0.004 1.08< 0.00:> 2.02 .09? . ()IIl .071 -.033 1.172 - .038 8." .616 .<J5lo -.034 -.031 1.166 -.038 1'.27 1.100 .088 
-· 125 -.026 1.113 
-· 029 2 .02 
.098 . ."a .064 -.~l 1 .2n -.079 8 ." . 608 .012 -. ()II7 - .O:Sl 1.213 -.081 14. 27 1.087 
.'"' -.lJ1< -.0<6 1.260 -.07'j 2.02 .100 . 012 .,"-,6 - .069 1.396 - .136 8.1:' .601 .os, - .062 - . 070 1.'"3 - .136 14 .26 1.068 .117 -.In - .063 1.397 -.126 2.02 .099 .08< .048 - .088 1.'52 -.21:' 8.14 
.'90 .09? -·071 -.087 1.,,1 -.219 11&.26 l.01t8 .129 -. 150 - .082 I."" -. 203 2 .02 .100 .09? .0," -. 102 1.741 - .328 8.14 .,a. . 110 - .079 -. 102 1.142 -. 329 14 ,25 1.035 .1," -.1:'6 -.094 1.737 -. 296 2 .02 .100 .l<r.i .037 - .110 1.968 - .467 8.14 .573 . 116 -.08< - .110 1.976 
-."3 111 . 24 1.021 .149 -.167 -. l~ 1.990 - .• 43 2.02 
· 099 .1,"-, .039 - . 112 2.297 -.607 8.14 .576 . 115 - .08< -. 110 2.317 -. 826 1" .24 1.017 .1:'0 - .178 -. loB 2.303 
-. '99 2 .02 
.099 .099 .041 - . 10=; 2 .~1 -.795 8.111 .580 .112 - .085 -. l~ 2.739 -.81:' 14 .25 1.027 . Iii, -.181 -. 100 2.7'5 -. 766 
&" .01 .283 .019 .'"-'0 
-- - - --
,- -- &10 .20 
· 793 .040 -.071 --- - - - --- &16. 31 1.241 .107 -.In --- - --4.01 .278 .026 .044 -.010 1.082 - .003 10 .20 
· 793 .04, -.064 -.010 1.083 .002 16. 31 1 . 239 .107 - .149 -.003 1.08< 
·009 4 .07 .276 .043 .030 -.033 1.173 - .039 10.19 .782 .063 - .071 - .032 1.114 -.036 16.31 1.236 .117 -.1:'9 -.020 l.l~ -.022 
4.06 .273 .060 .018 - .,"-,2 1.280 -.083 10.19 ·771 .081 - .080 - .,"-,1 1.285 - .082 16. 31 1.236 .121 -.170 -.04, 1.219 -.068 4.06 
.271 .074 .008 - .069 1.,"" - . 142 10 . 19 .7'j7 .092 - .089 - .068 1.,"" - .133 16. 30 1.222 .115 - .178 -.082 1. 396 -.122 4.06 . 271 . 086 0 - .087 1.55' - .221 10.18 .7'3 .104 -.097 -.087 1.'60 -·2l3 16.29 1.202 .146 -. lB8 -.078 1.,,, -.195 4.06 .267 .099 -.011 -.102 1.141 -. 331 10 . 1.8 .729 .117 
-. '"' -. 100 1.746 - .319 Ib. 28 1.164 . l!'8 - .201 -.092 1.743 -. 294 •• 06 .269 .107 -.016 - .110 1.982 -. ~74 10. 18 .726 .125 - .108 -.101 1.976 _. 455 15.28 1.175 .167 -.211 - .103 1.91" - .42_ 4.06 .267 .106 - .01:' - .112 2.295 -. 617 10.11 .723 .124 - .110 -. 110 2 .2)1 - .587 16.28 1.169 .168 -.223 -.106 2. JJ9 -. 609 
>.06 .267 .102 - .011 - .107 2·727 -·791 10 .18 .731 .120 -. il" -.103 2.734 -.767 16.28 1 .112 . 162 -.221 -.098 2 .7n -.141 
&6 .11 
.458 .023 .007 
-- - -- - -- - &12 .24 .958 .,"-,3 
- l<r.i - -- - -- -- a18. 32 1·331 .1:'4 -. 225 --- - -- ---6.11 .451 .028 .008 _. Oll 1.081 _ 004 12 . 2" .957 . '"-'7 -.093 - .006 1.082 .003 18. 31 1. 346 .1:'6 -.189 
-.003 1.084 .01, 6 .11 .448 .049 -.007 -.033 1.175 -.0," 12.23 .~ .07'j -.098 - .028 1 . 174 -.034 18.32 1. 325 .169 -.194 -.023 1.177 -.022 6 .11 .443 .0611 - .018 -. ,"-,1 1.273 - .081 12 .23 
· 927 .090 - .1,"-, -.047 1 .211 -.078 18.30 1 .286 .180 -.202 -.oill 10m - . ."a 6.11 .438 .078 - .031 -.069 1.397 - .1'" 12.22 .909 .102 - .110 - .06' 1. 398 -. 132 18. 30 1.286 . lBB -.206 -.061 1 .002 -.113 6 .10 .431 
·090 - .043 -.087 1.556 - .217 12 .22 .894 .115 - .llB -.082 1.,4, - .201 18. 33 1.153 .111 -.231 -.077 1.,,. 
- .189 6 .10 .424 .103 - .'"-'0 -.102 1.743 -. 324 12 . 21 .881 .127 - .124 -.096 1.715 -. 3l1 18. 32 1. 339 .182 
-·250 -·090 1.141 -.219 6 .10 .423 . 110 - .<J5lo -.no 1.m -. 455 12.21 .869 .115 - .131 - .106 1.963 - . 447 18. 32 1.315 .191 -.257 -. 102 1.975 -. 408 6.10 . 424 .109 - . '"-'3 -. 112 2. 3l1 
-· '97 12 .21 .870 .115 - .140 -.108 2. )08 - .602 18. 32 1. 32" .192 -.258 -. l<r.i 2. )02 -.566 6.10 . 425 .l<r.i - . '"-'0 -.l<r.i 2.7'j4 -. 777 12 .21 .878 .131 -.146 - .101 2.707 -.728 18. 32 1. 326 .185 -·252 -.097 2·m - .686 6.11 .436 .093 - .046 -.089 3. ,", -.905 
6 .11 . 439 .08< -.038 -.079 4.502 :1. 219 
-Propeller. H IlDY" 
( i ) M = 0 .123; R = 4,000,000; ~ = 31°; it 0° 
~ CL Ox c. 'l'c.~ Jav CPaT ~ Or. Ox C. TeaT JaY epn ~ CL Ox C. Tea ... J. v CPa ... 
·2 .~ 0.1:'3 0 .016 ~ .O37 -- - rO·~'; &S.17 0.674 0.0]4 -0 . 168 --- -- - - - &14.29 1. ~4 O.O~ -0 . 270 ~.003 2.03 .139 .026 - .046 -0 . 010 1.369 8.17 . 668 .041 -. 1:'6 -0·009 1.158 -0 . 013 14 .29 l.l~ .081 - .2'2 -0.008 1. 360 
2 .03 .136 .002 -.032 .023 1.212 
.,"-,' 8.18 .683 .016 -. 146 .024 1.205 .,"-,' 14 . 31 1.206 .<r.i8 -. 250 ."", 1.206 .065 2 .04 .130 - .043 -.018 .079 1.'"-'3 .113 8.19 .706 -.024 -. 132 . 07'j 1.,"-,4 .115 11& . 32 1.262 . 022 -. 282 .07'j 1.<r.i6 .125 
2.03 .llB -.113 .002 .166 .896 .169 8.19 .731 -.088 - .l<r.i .1:'9 . 903 .167 14 . 3" 1.337 - .036 -.273 
."7 ·903 .177 
2.03 .101 -.222 .032 . 309 .7'j4 .220 8.20 . 759 -.200 - .062 . )04 .7'j6 . 220 14 . 37 1.437 -.137 - .21J ·297 .7'j6 . 227 
2 .03 .086 -. ]410 .,"-,4 . 066 . 662 .254 8.20 .779 -. 321 - .016 . 450 .669 .259 14.38 1.'12 -. 242 -.264 . 446 .669 
·259 
61&.06 
·327 .019 _ .080 --- - -- -- - &10 .22 .839 .044 - .198 - -- - -- -- 11 6.)2 1.283 ·115 -. 306 - --4.08 
. 320 .028 -.08< -.010 1.367 -.021 10 .21 .830 .'"-'3 - .189 -.010 1. 369 _ .013 16.32 1.296 .118 -.285 -. 001l 1.361 .007 
4 .08 .321 0 -.010 .024 1.203 
.,"-,' 10 .22 .855 .026 -.183 .026 1.203 .060 16. 34 1.369 .080 -.293 .027 1. 208 .070 4.08 
.321 -.038 
- .'"-'3 .074 1. '"-'7 .lll 10 .23 .889 - .012 -.169 .076 1.~2 .115 16.36 1.")0 .047 - . )00 .076 1.,"-,6 .126 
4 .08 
. 322 -.106 
-- -
.1:'5 .907 .168 10.2_ .930 -.078 - .1:'0 .164 .896 .171 16.38 1.'20 -.010 -. 304 .159 .898 .178 ~ . 09 .319 - .220 .011 .299 .758 . 220 10 .~ .978 -. 185 -·m . )02 . 7'j7 .221 16.1&1 1.633 -·105 - · 313 ·292 . 7'j8 ·229 ~ .08 . 31L -. ]410 .040 . 458 .663 .256 10 .26 1.0~ -. 306 - .072 . 4'7 .665 .258 16.U 1.122 - .201 -. )04 . 427 .673 .260 
66 .13 .504 ."", -.122 --- - - - -- - "12 .26 .998 .,"-,7 _ .234 -- - --- - - 618 . ]ll 1.J83 .163 -. 159 --- - -- ---6.13 .496 .034 -.119 -.009 1. 362 -.011 12.25 . 999 .067 - .221 _ 010 1.366 --. 013 18 . 33 1. 369 .114 -· 317 -.007 1.378 .010 
6.13 .m .006 -.103 .023 1.203 .,"-,6 12 . 26 1.0,32 .039 - .223 .023 1.212 .063 18. 33 1. 397 .164 -. 315 .014 1.264 .,"-,' 6 .13 . ' 14 -. 0,32 -.os, .072 1.'"-'7 .lll 12 .28 1. 080 .003 - .21:' .07'j 1.,"-,4 . 120 18. 34 1. 429 .14, -. 3C9 .043 1 . ~2 .101 
6.10 
.'27 -. 100 - .'"-'9 .160 .900 .167 12 .29 1.ln - .'"-'9 - .203 .1:'9 .901 .114 18 .15 1.475 .127 -. )04 .074 1.062 .133 
6 .1' 
.'31 -. 212 - .021 . )00 . 7'j6 .219 12 . 31 1.210 -.165 -.187 ·307 .7'j2 -- 18 . 37 1.539 .096 -·297 ·l23 
·95' .168 6 . 14 
. 543 -. 331 .01:' . 451 .665 . 253 12 . 32 1.211 -. 278 - .165 .44, .669 .263 18 . 42 1. 684 .022 -.285 .193 .855 .200 












TABLE VI .- LONGITUDINAL CHARACTERISTICS OF A FOUR -ENGINE PROPELLER -DRIVEN AIRPLANE CONFIGURATION 
HAVING A 40° SWEPT WING OF ASPECT RATIO 10 . TAIL HEIGHT, 0 .10 b/2; FLAPS UP - Concluded 
(j ) M = 0 .123; R = 4, 000, 000; ~ = 31° ; i t = _40 
~ CL Cx c,. Tcav J.v CPav ~ CL ex c,. Tcav J ov CPav ~ CL ex Cm Tcav J,v CPav 
"2 .02 0 . ~03 0 .0~1 0 .092 - - - - - - - - - '8 .16 0.630 0.030 -0 .028 - - - - - - - - - 8 14.28 1 .120 0.068 -0 .131 - - - - - - - - -
2 .01 .091 .023 .083 -0 .006 1.331 -0 .001 8 .15 . 623 .038 -.024 -0 .008 1.3:;.2 -0.011 14 .21 1.116 .014 - .120 -0 . 010 1.351 -0 .001 
2 .01 .086 - ',001 .el93 .025 1.204 .0:;.2 8 .16 . 638 .009 - .006 .029 1.188 .063 14 .29 1.160 . Ob? -.114 .030 1.188 .011 
2 . 01 .081 _. 045 .101 .080 1.040 .115 8 .16 . 658 - .032 .014 .083 1.036 .118 14 .30 1.212 . 011 - .105 .081 1.041 .125 
2 . 01 .068 -.114 .129 . 164 .889 .110 8 .11 .681 -.098 .046 .161 .891 .170 14 . 32 1.277 - .049 -.094 .165 .891 .178 
2 . 01 .0:;.2 -. 221 .156 . 309 .753 .217 8 .17 .701 -.204 
·089 .308 .753 .218 14 . 34 1.362 -.137 - .015 .285 .766 .223 
2 .01 .036 -· 340 . 181 . 458 .666 .256 8 .18 .724 -.319 .137 . 450 .669 .255 14 · 36 1.443 -.2:;.2 -.041 . 448 .666 .256 
°4.01 .283 .019 .050 
- -- - - - - - -
810 .20 
.793 .040 - .011 
- - - - - - - - -
"16.31 1.241 .101 -.171 
- - - - - -
4.01 .276 .024 .042 -.009 1.355 -. 014 10 .19 .787 .048 - .059 -.009 1.363 -. 014 16 . 31 1.256 .109 -. 150 -.006 1.365 .003 
4.01 .277 _.004 .060 .029 1.185 .059 10.20 .810 .021 -.047 .027 1.196 .060 16 . 31 1.268 .099 -.148 .015 1.259 .049 
4.07 .279 -. 049 .019 .086 1 .027 .119 10.21 .844 -. 022 -.028 .084 1.033 .120 16 . 32 1.307 .083 -.146 .039 1.161 .089 
4.01 .277 _. 112 .104 .166 
·892 .168 10 .22 .882 -. 086 .003 .169 .890 .171 16 . 33 1.332 .063 -.156 .012 1.067 .122 
4.01 .270 -.220 .140 .306 .753 .218 10 .22 . 917 - . 185 ·053 .298 .760 .220 16.35 1.417 .016 -. 1:;.2 .108 .985 .1:;.2 
4.01 .267 -. 344 .172 .468 .659 .253 10 .24 . 950 - .300 .105 . 444 .672 .256 16.36 1.473 -. 025 -.147 .166 .888 .183 
16 . 39 1.518 - .117 -. 134 .296 .755 .230 
86 . 11 
. 458 .023 .007 - -- - - - - - - 812 .24 ·958 .053 -.105 - - - - - - - - - 16. 41 1.664 -.217 -. ll8 . 436 .667 .260 
6 .11 . 4:;12 .029 .012 - .006 1.341 -. 010 12.23 .959 .060 -· 092 - .008 1.358 - ·009 
6.11 . 458 .004 .025 .024 1.197 .055 12 .25 .987 .034 -.082 .026 1.200 .062 °18 . 32 1.333 .153 - .220 - - - -- -6. 12 . 465 -. 041 .050 .082 1.034 .117 12.25 1.028 -. 006 - .065 .019 1.045 .124 18.31 1.326 .165 - .183 - .004 1.361 .015 
6.12 . 478 - .104 .078 .162 .896 .168 12 .21 1.083 -. 068 -.034 .164 
·894 .173 18 . 31 1.353 .150 -.175 .016 1.253 .061 
6 .12 . 488 -.217 .123 .307 .751 .219 12 .28 1.145· -. 170 .003 . 301 .756 .223 18 . 33 1.400 .135 -.168 .044 1.148 .103 
6 .12 . 493 -.337 .160 . 461 .660 .253 12 .29 1.199 -.284 .047 . 454 .665 .256 18.34 1.445 .113 -. 171 .083 1.042 .139 
18 . 35 1.498 .083 -. 169 .130 .945 .112 
18.38 1.592 .037 - .156 .201 .845 .203 
~8 . 42 1.719 -.056 =: ~g .298 .753 .235 18 . 44 1.803 - .142 . 422 .672 .262 
. 
'Propellers re.aved 
(k) M = 0 .123; R = 4, 000,000; ~ = 31°; it = -80 
<> CL ex Om Tcav J.v CPav ~ CL Cx c,. TCav J ov CPav ~ CL ex Om TCav J,v Cp v 
'2.00 0 .061 0.020 0.234 - - - - - - - -- "8 .14 0 . 585 0 .030 0 .103 - -- - - - - - - 14.28 1.135 0.035 0.035 0 .039 1.157 0 .089 
2.00 .0:;12 .028 .226 -0 .009 1.368 -0.021 8.14 .582 .038 .101 -0 .015 1.360 -0 .013 14.29 1.165 . 010 .047 .016 1.054 .125 
2 .00 .048 0 .238 . 026 1.201 .054 8 .14 
·598 .012 .128 .024 1.205 .055 14 . 30 1.205 -. 027 .066 .127 .949 .160 
2 .00 .040 -.038 .2:;.2 .073 1.061 . 112 8 .15 .615 -.029 .155 .015 1.054 .114 14 . 3~ 1.255 -.080 .093 .197 .850 .196 
2 . 00 .030 -. 106 .273 .162 .901 .167 8 .15 . 637 -.097 .187 .163 .897 . 169 14.32 1.321 - .161 .131 . 309 .747 .230 
1.99 .014 - .222 ·304 . 310 .753 .221 8 .15 . 661 -.208 .239 . 304 .755 .221 14 . 34 1.376 - .255 .174 . 437 .670 .251 
1.99 - .001 -. 334 . 326 . 461 .665 .2:;12 8.16 . 678 -. 322 .287 . 453 .666 .2:;12 
°16 .29 1.195 . 100 -.037 
- -- - - - - - -
'4.05 .242 .021 .190 
- - - - - - - --
&10.18 . 7:;12 .038 .066 
- - - - - - - - - 16.29 1.213 .102 -.016 -.003 1.347 .012 
4 .05 .235 .029 .184 - ·009 1.361 - .018 10 .19 .756 .045 0078 -.014 1.347 - .007 16.30 1.241 .089 - .009 .017 1.2:;12 .054 
4.05 .236 . 002 .199 .024 1.204 .054 10 .19 .776 .019 ·094 .027 1.196 .060 16 . 32 1.302 .054 - .008 .043 1.148 : ~; I 4.06 .236 -. 043 .217 .019 1.044 .117 10 .20 .806 - .018 .117 .015 1.054 .116 16 . 33 1 . 342 . 030 -. 002 .019 1.049 
4.06 .235 - . lll .245 .164 .895 .170 10 .20 .841 -. 083 .150 .162 .899 .169 16 . 34 1.392 -.003 .007 .127 ·950 
.
163
1 4.05 .230 -.222 .281 . 304 .755 .221 10 .21 .880 -.197 .208 · 310 .7:;12 .223 16·36 1.458 -. 0:;12 .027 .196 .850 .197 
4.05 .227 - .337 . 310 .453 .666 .253 10 .21 . 907 -. 308 .268 . 450 .668 .256 16.37 1.536 -. 135 .0:;12 .310 .745 .235 
16. 39 1.604 -.218 .088 .424 .673 .258 
"6.10 .iol5 .024 . 145 - - - - - - - - - 8 12 .22 .913 .049 .025 - - - - - - - --
6. 09 . IH3 .030 .144 -.007 1.343 -.009 12 .23 .924 .056 .047 -.013 1.347 - .001 18.31 1.293 .147 -. 084 
- -- - - - - --
6.10 .419 .005 .162 . 022 1.208 .0:;12 12 .23 . 951 . 029 .062 .027 1.196 .066 18 . 30 1.292 .157 -.042 - .001 1.347 .020 
6.10 .428 - .036 .187 .075 1.053 .114 12 .25 
·989 - .007 .084 .015 1.054 .121 18.31 1.321 .147 -. 037 .018 1.2:;12 .058 
6 . 11 .436 _. 104 .218 .161 .900 .167 12 .26 1.039 - .010 .119 .162 
·899 .174 18. 32 1.365 .132 -.030 .043 1.153 .098 
6 .11 . 445 _.218 .263 · 300 .755 .221 12.26 1.097 - .178 .182 . 302 .753 .224 18 . 32 1.400 .107 -.032 .019 1.0:;12 .136 
6. 11 .451 -.334 .300 .450 .666 .256 12 .27 1.142 -.283 .236 .441 .670 .255 18.34 1.457 .075 -. 018 .128 ·949 .170 
18.39 1.612 -.004 .006 .199 .848 .201 
&14 .27 1. 018 .064 -.006 
- - - - - - - - -
18. 41 1.688 -.011 .042 . 304 .748 .237 
14 .26 1.086 .068 . 015 -.005 1.346 .005 18 . 42 1.756 - .145 ·091 .414 .676 .262
1 
14 .27 1.106 .055 .020 .015 1.254 . 046 











TABLE VII.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGlNE PROPELLER-DRIVEN AIRPLANE CONFIGURATION 
RAVING A 40° SWEPT WING OF ASPECT RATIO 10. TAIL HEIGHT, 0.15 b/2; FLAPS UP 
M = 0.123; R = 4,000,000; ~ = 31°; it = -40 
.. CL Cx Cm Tcav J av epav <L CL Cx Cm Tcav Jav CPav <L CL Cx Cm Tcav Jav CPav 
8 2 . 02 0 .093 0 .017 0.100 
- - - - - - - --
a8 .15 0 .620 0.031 -0 .025 - - - - - - - - - a14.28 1.116 0 .068 -0. 147 
- -- - - -
-0.015 1 2 .00 
·090 .005 ·091 -0 .009 1.357 0 .016 8 .15 .620 .041 - .022 -0 .012 1.375 -0 .023 14.27 1.116 .077 -. 118 -0 .011 1.376 
2 .02 .087 -. 003 .103 .027 1.198 .055 8.15 .631 .014 -. 000 .022 1.214 .052 14.29 1.151 .051 -. 106 .024 1.212 .061 
2 .02 .081 
- .043 .119 .079 1.047 .115 8 .16 .652 - .029 .027 .079 1.047 .115 14.30 1.200 .013 -. 086 .074 1.058 .126 
2.'-'1 .069 - .106 .136 .159 ·904 .166 8.16 .671 -. 095 .058 .164 .897 .169 14·31 1.253 -. 044 -. 050 .150 .912 .176 
2.01 .054 -.214 .160 .298 .761 .216 8.17 .695 -.195 .103 .290 .766 .216 14.33 1.320 -. 134 .006 .274 .775 .223 
2 .01 .039 -. 326 .181 .436 .677 .253 8 .18 .716 -.313 . 140 .448 .670 .253 _4 .34 1.397 -.244 . 066 .422 .678 .257 
84.07 .275 .019 .048 - - - - - - - - - 810 .20 .785 .040 -. 065 - - - - - - - - - 816 .30 1.229 .106 -. 180 - - - - - - - - -
4.06 .274 .031 .052 -. 012 1.382 -. 009 10.20 . 7B7 .051 -.059 -. 013 1.388 -.023 16.30 1.239 .108 -. 148 -. 010 1.392 -. 011 
4.06 .274 0 .068 .021 1.212 .052 10.20 
·809 .021 -. 032 .024 1 .207 .060 16.32 1.31B .067 -. 141 .030 1.198 .074 
4.07 .275 -.043 .086 .079 1.044 .115 10.21 .837 -.020 -. 006 .077 1.051 .121 16.34 1.371 .035 -. 124 .079 1.050 .131 
4.07 .277 -. 109 .110 .162 .898 .167 10.22 .867 -.083 .033 .156 .905 .172 16·36 1.450 -.023 -. 093 .161 ·896 . lBl 
4.07 .273 -.211 .138 .291 .763 .216 10 .23 .905 -. 175 .081 .276 .m .219 16 .37 1.536 -. 108 -. 051 .280 .769 .224 
4.07 .269 -. 324 .161 . 439 .672 .249 10.23 .945 -.297 .127 . 436 .675 .257 16.40 1.619 - .208 .005 .417 .677 .257 
86.11 . 451 .023 .016 - - - - - - - - - 8.12 . 2 4 .949 .052 -.106 - -- - - - - - - alB .33 1.341 .153 -.215 - - - - - - - - -
6.11 . 449 .034 .013 -.013 1.385 -.025 12.23 .954 . 062 -. 086 -.013 1.386 -.014 18.31. 1.312 .168 -. 164 -. 010 1.403 -. 007 
6.11 .456 .006 .031 .0lB 1.220 .051 12 .24 
·979 .036 -.069 .021 1.223 .059 lB . 31. 1.346 .152 -. 157 .015 1.266 .055 
6 . 12 .468 -.036 .054 .075 1.051 .113 12 .25 1.020 -. 006 -.043 .079 1.045 .123 18.33 1.399 .134 -. 148 .045 1.148 .101 
6 . 12 .478 -. 103 .084 .159 .899 .166 12.27 1.069 -. 066 -.008 .158 .903 .174 18.34 1.425 .114 -. 151 .075 1.060 .134 
6.12 .488 -. 196 .117 .279 .773 .212 12 .27 1.123 -.166 .047 .288 .767 .225 IB.35 1.462 .083 -. 146 .124 .956 .169 
6.12 .494 -. 324 .151 . 431 .674 .255 12 .28 1.173 -.271 .101 .42B .678 .255 18.40 1.629 .000 - .126 .197 .850 .201 
18.42 1.715 -. 056 ::~~ .288 .761 .230 IB .42 1.779 -. 137 . 41~ .677 .260 
Propellers removed 
TABLE VIII.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGlNE PROPELLER~RIVEN AlliPLANE CONFIGURATION 
RAVING A 40° SWEPT WING OF ASPECT RATIO 10. TAIL REMOVED; INBOARD FLAPS DEFLECTED 30° 
(8) M = 0.082; R = 4,000,000; ~ = 26° 
.. CL Cx em TCav Jav epav .. CL ex em Tcav Jav CPav .. CL Cx em TCav Jav CPav 
"2 .18 0 .544 O :g~I -0 .015 - - - "B .30 1.024 0.068 0 .022 - - - - -- - - - atUg 1.415 0.154 o:gn - - - - - -2 . 19 .546 -.017 -0.008 1.087 0 .000 8 .31 1.037 .072 .022 -0.009 1.090 -0.001 1.430 .155 -0.005 1.102 0.004 
2 .20 .562 .003 -. 008 .037 ·941 .049 B.33 1.087 .036 .041 .042 ·942 .049 14 .41 1.470 .140 .088 .020 .994 .042 
2.21 .594 -. 070 .018 .136 .792 
·095 8 . 35 1.162 -.029 .060 .133 .795 .096 14 .45 1.604 .079 . l.ll .064 .B95 .072 
2.24 .639 -.203 .050 .306 .647 .135 8 .39 1.289 -. 176 . 103 .336 .63~ .141 14.49 1.743 .013 .142 .169 .745 .113 
2 .28 .73B -. 605 .102 .834 . 466 .188 8.47 1.511 -.534 .192 .832 .467 .188 14.55 1.942 -. 130 .198 . 398 .596 .155 
14 .63 2 .204 -. 405 .299 
·793 .470 . 191 
"4.23 .706 .046 -.000 - - - - - - - - - "10 .34 1.178 .082 .036 - - - - -- - - -
4.23 .715 .049 -.004 -. 006 1 .086 .003 10.35 1.193 .089 .042 - .011 1.094 .001 "16.41 1.510 .201 .066 - - - - -- - - -
4.24 .740 .012 .010 .040 .944 .051 10.36 1.233 .067 .054 .019 
·993 .036 16.40 1.488 .211 .084 -. 004 1.105 .011 
4.26 .786 - .059 .029 . l.36 .794 .095 10.38 1.2B4 .036 .068 .064 .894 .067 16.41 1.539 .190 .086 .023 
·990 .051 
4.29 .855 -.200 .062 .321 .641 .137 10.41 1.387 -. 040 .095 .173 .745 , 111 16.43 1.600 .171 .115 .064 .B96 .078 
4.35 .993 -· 584 .127 .B37 . 467 .187 10.46 1.535 - .198 .143 . 409 · 595 .152 16. 43 1.727 .111 .145 .171 .747 . l16 
10. 53 1 .749 - . 495 .227 .822 . 468 .190 16.56 2.065 -. 065 .260 
·395 · 597 .155 
"6.27 .866 .056 .009 - - - - - - - - - 16.66 2 .346 -.315 . 381 .783 . 472 .191 
6 .27 .B72 .059 .006 -.006 1.087 .004 a12 .38 1.330 .100 .049 - -- - - - - - -
6.28 .914 .022 .025 .042 .942 .051 12.39 1.346 .106 .055 -.012 1.093 .005 "lB . 41 1 .569 .265 .065 - - - - -- - - -
6 . 31 .976 -.044 .045 .136 .796 .094 12 .40 1.~92 .085 .075 .018 
·995 ,038 18.39 1.533 .287 .110 -. 003 1.094 .019 
6.34 1.074 -. 192 .083 .335 .634 . 139 12.42 1.453 .057 .084 .062 .897 .069 18. 40 1.587 .266 .124 .022 .992 .054 
6. 41 1.258 -.564 .161 .B39 .467 . 188 12 .46 1.573 -.olB .118 .175 .739 .113 18.42 1 .654 .245 .166 .054 .B95 .082 
12. 51 1.743 -.166 . 171 . 405 .595 .152 18.45 1 .762 .186 .219 . 166 .747 .122 
12 .58 1.977 - . 450 .264 .801 .470 . 189 IB.54 2 .070 .064 .368 
·399 ·595 . 160 
18.65 2 .409 -.211 .520 .781 . 473 .193 










TABLE VIII.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGlNE PROPELLER-{)RlVEN AIRPLANE CONFIGURATION 
HAVING A 40° SWEPT WI NG OF ASPECT RATIO 10 . TAIL REMOVED; I NBOARD FLAPS DEFLECTED 30 ° - Cont i nued 
(b) M = 0 . 082 ; R = 4, 000 ,000 ; ~ = 26°; Inboard pr ope ller only 
~ CL ex c" To J Cp \ ~ CL ex C. Te .' J Cp ~ CL ex C. To J Cp _ 
"' . lB 0. 544 0 .037 -0 .015 - - - - - - - - - ea.30 1.",4 0 .068 0.022 - - - - - - &14 . 39 1 . 415 0 . 154 0 .059 - -- - - - 0.0,3 i 2 .19 .555 .038 -.019 -0.005 1 .073 0 .012 B. 31 1.046 .(m 
."" - 0 . 004 1.011 0 . 013 14 .40 1. 453 .152 .OS3 0 1.055 2.20 .569 .019 -.Oll .051 .922 :~ B. 32 1 .074 .053 .036 .050 .925 .060 14 . 41 1.474 . 146 .097 .049 ·927 .063 I 2.20 .583 -.003 - .005 .107 .827 B.33 1 . 107 .034 .041 .105 .B31 .OS5 14 .42 1.498 . 131 .109 .105 .82B .090 
2 .21 .601 -. 035 .004 .189 .732 .llO B.35 1.148 .004 .064 . 193 .731 .112 14 .44 1.565 . 110 .136 .175 .731 .ll7 
2 .22 .621 - .088 .013 .330 .633 .13B B. 36 1.192 _. 040 .07B .327 .636 .136 14 .46 1.626 .066 .161 . 31B .636 .142 
2 .24 .655 -.173 ."'B .566 .536 .16 B.39 1.267 -. 122 .107 ·565 . 537 .166 14 . 50 1.758 -. 009 .204 . 5:;<1 . 537 .168 
2 .25 .696 - .295 .046 .894 . 456 . 188 B. 42 1.349 -.233 .139 .895 . 456 . 188 14 · 54 1.892 -. 110 .253 .863 .457 .191 
64 .23 .706 .046 - .002 - - - - -- - -- 810 . 34 1.17B .082 .036 - -- - -- - - - &16 . 41 1 . 510 .201 .<l66 - - - - - - - --
4.23 .722 .047 - .010 - . 001 1.063 .013 10.36 1.205 .OS5 .037 - .003 1.010 . 014 16 .40 1. 499 .209 .OS3 - .004 1.070 ·"'5 
4.24 .739 ."'9 0 .047 .930 .058 10 .36 1.244 .069 .057 .050 .926 .062 16 . 40 1.:;<14 . 193 .097 .047 ·927 .071 
4.25 .759 .006 ·007 . 108 .82B .OS4 10 .38 1.282 . 0:;<1 .069 . 105 .B30 .OS5 16 .42 1.569 . 1Bl . ll2 . 101 .B35 .095 
4.26 .786 _.",4 .019 .193 .733 .lll 10.39 1.322 ."'4 .081 . 194 .732 . ll3 16. 44 1.639 . 156 . 149 .175 .731 .121 
4.27 .Bll - .075 .030 .334 .633 . 137 10 . 41 1.382 -.019 .106 .32B .636 . 138 16 . 46 1.709 .125 .170 .316 .634 .144 
4.29 .863 -.161 .052 . 570 .536 . 165 10 . 44 1.467 -. 093 .137 · 564 . 538 .165 16 . 48 1.769 ·092 . lB7 . 41B .585 .156 
4.31 .916 - .279 .076 .898 .456 . 188 10. 47 1.563 -.206 .173 .890 . 4:;; .188 16·50 1.B48 .054 .219 . 548 .537 .170 
16 .56 2 .017 - .044 .276 .B56 .458 .191 
66.21 .866 .056 .009 - -- - -- - - - 812 . 38 1.330 . 100 .049 - -- - -- - - -
6.27 .888 .057 .007 - .(xn 1.063 .015 12.39 1.362 .103 .058 - .005 1.072 .016 &18.41 1.569 .265 .065 - - - - - - - - -
6 .2B .910 .041 .015 .048 .931 .057 12 .40 1.399 .088 .069 .046 .931 .062 lB . 40 1.550 .2B3 , 104 .003 1.070 .033 
6 .29 
·932 ."'1 ."'4 .105 .B33 .OS4 12 . 41 1.444 .011 .087 .103 .B30 ·089 lB.43 1.625 .262 .129 .050 .927 .073 
6 . 30 .968 - . 011 .042 .195 .733 . ll2 12 .44 1.498 .047 .109 . lB5 .730 . ll5 lB . 42 1.626 .260 .162 . 105 .B30 .097 
6 .32 1 .004 -. 061 .058 . 335 .633 .139 12.46 1.561 .005 .131 .323 .634 . 141 lB . 43 1.670 .237 .196 . lB5 .729 .125 
6 .34 1.068 -. 139 .OSl .564 .539 .164 12 . 49 1.660 -.064 .166 ·555 .536 .166 lB . 44 1.722 .207 .242 . 319 .633 .148 
6 .36 1. 136 _.262 .109 .9"" .455 . 169 12 . :;<1 1.769 - .168 .213 .869 . 457 .169 18. 47 1.797 .185 - -- . 413 ·586 .160 
lB. 48 1.860 .154 .313 .542 . 537 .174 
lB. 54 2 .041 .074 . 408 .B30 . 460 .196 
i!LPropellers t"etDoved 
( C) M = 0 . 082 ; R 4 ,000 , 000 ; ~ 26° ; Outb oard propeller only 
~ CL Cx c" To J Cp ~ CL ex c" To J Cp ~ CL Cx c" To J Cp 
"2 . 18 0 . 544 0.037 - 0 .015 - - - - -- - - - a8 .30 1.024 0.068 0 .022 - -- - -- - -- "14 .39 1.415 0.154 0 .059 - - - - - - - --
2 . 19 
·550 .040 -.015 -0.003 1.065 0.008 B. 31 1.038 .071 .022 _0 .004 1.068 0 .007 14 .41 1.462 .146 .074 0 . 001 1.064 0 .011 
2 .19 .555 ."'0 - .007 .049 .927 .0:;<1 8 . 32 1.056 .050 ·"'9 .048 .928 .051 14 . 44 1.543 .106 .077 .0:;<1 .928 .058 
2 .19 .559 - .003 -.003 .103 .831 .082 B.32 1.074 .030 .034 .101 ·829 .082 14 . 44 1.568 .088 .073 .1'" .B30 .089 
2 .20 .560 -. 039 .002 . 188 .734 . ll2 B.33 1.090 _.004 .036 .190 .734 . llO 14 . 45 1.602 .059 .074 . 181 .734 .114 
2.20 
.565 - .090 .013 .326 .636 .137 8.33 1.119 -. 056 .048 . 331 .634 .139 14 .47 1.651 .012 .OS4 .321 .634 . 141 
2.20 .572 _. 181 ."'B · 561 ·538 . 165 B.34 1.149 - .146 .058 .574 . 534 .168 14 .48 1.706 -.070 .098 . 548 . 537 .169 
2 .21 . 575 -.297 .037 .B46 . 464 . 188 8 .36 1.1B5 -.250 .075 .B51 . 463 . lB5 14 .50 1 · 770 - .170 . ll2 .820 .465 .188 
114 .23 .706 .046 -. OC@ 
- -- - --
6 10 .34 1.17B .082 .036 
- - - - - - - - -
8 16 .41 1 . 510 .201 .066 
- - - - - - - --
4.23 .713 .047 -. 003 - .002 1.064 .004 10. 35 1.201 .OS4 .037 0 1.061 .012 16 . 41 1.:;<>2 .208 .070 .006 1.065 .022 
4.23 .724 ."'B .007 .048 ·92B .050 10 . 36 1.222 .066 .038 .046 .929 .053 16.42 1.559 .192 .072 .056 ·927 .065 
4.24 .730 .005 .009 .109 .828 .082 10 . 36 1.242 .046 .039 .105 .B31 .OS3 16.46 1.675 .121 .077 .105 .82B .090 
4.24 .740 _.",8 .013 .194 .733 . lOS 10 .37 1.267 .016 .046 . 190 .735 .109 16.47 1 . 7CJ2 .095 .079 . 182 .733 . llB 
4.25 .750 - .082 
."" .333 .634 :m 10.38 1.292 - .036 .049 .328 .636 .13B 16 .48 1.7:;<1 .049 .OS3 . 323 .632 .144 4.25 .766 -. 169 .034 
· 569 . 537 10.39 1.338 -. 120 .064 . 561 . 538 .165 16 .49 1.Bll - .023 .OS9 .546 .539 .169 
4.26 .77B - .2B5 .044 .862 .462 . 186 10.41 1.388 - .231 .080 .B48 . 462 .lB7 16 .50 1.850 -. 072 .1'" .676 . 498 . 180 
16 . 54 1.875 - . 121 . 107 .812 . 46, .169 
86.27 .866 .056 .009 - -- - -- - -- a12.)6 1.330 .100 .049 - -- - - - - - -
6 .27 .879 .058 .Oll - .001 1.060 .008 12 .'39 1.359 .101 .050 - .001 1.064 .010 8 18 . 41 1.569 .265 .065 - - - - -- - - -
6 .27 .887 .039 .013 .049 ·928 .051 12.40 1.380 .OS3 .050 .046 .928 .056 lB . 40 1.548 .282 .OSl .003 1 .063 ."'7 
6 .28 .897 . 018 .016 .103 .B36 .079 12 .40 1.4ll .064 .049 .103 .829 .OS4 18 . ~1 1.577 .269 .090 .051 .924 .070 
6.2B .916 -.017 
."'5 .198 .731 .llO 12.41 1.441 .034 .055 .189 .732 . ill 18 . 41 1.603 .251 .095 . 106 .829 .100 
6.29 . 93~ - .069 .030 .329 .637 .136 12 .42 1.478 - .014 .063 .324 .633 .140 18 . 42 1.649 .234 .103 .184 .732 .124 
6.30 .955 -.155 .Oli5 .567 . 538 . 164 12.44 1.:;<17 - .095 .077 .550 .538 . 166 18 . 47 1.798 . 130 - -- . 32~ .632 . 149 
6 . 31 .97B -.269 .054 .858 .463 .186 12 . 46 1.588 -.203 .099 .82B .462 .186 lB . 49 1.862 .065 .168 · 536 · 541 . 170 
18 . 49 1.895 .",4 .180 .662 . 503 .182 














TABLE VIII.- LONGITUDINAL CHARACTERISTICS OF A FODR~NGINE PROPELLER-DRIVEN AIRPL.1IJiJE CONFIGURATION 
RAVING A 40° SWEPT WING OF ASPEC'r RATIO 10 . TAIL REMOVED ; INBOARD FLAPS DEFLECTED 30° - Concl ude d 
( d ) M = 0 . 082 ; R = 4 , 000,000 ; ~ = 31° 
a CL ex c. Tc av J av CPav a CL ex c. Tcav J . v CPav a CL Cx C. Te flV Jav CPav 
&2 .16 0. ''"' 0.037 -o .O~ - -- - -- &8 .30 1.024 0.068 0.022 - -- -- - - -- "l'.39 1. '15 0 .15. 0 .~9 - -- - -- - --
2.19 .,48 .0'7 -.021 -0.013 1.380 -0.016 8 . 31 1."'" .071 .029 -O .~ 1.339 0 .001 14."" 1.466 .1,", .103 -0 .004 1. 3"" 0 .022 
2 .16 
. '60 .027 - .013 .015 1.24, .""3 8 . 32 1.060 . ~7 .03\ . 016 1 .2t.8 ."" . 1 • . "" 1.~ .1'5 .093 .021 1.229 .070 
2 .19 
. '73 .~ - .002 .0'3 1.138 .OS3 8 . 33 1.088 .037 .0.6 ."'" 1.143 .089 14 . 43 1.520 .119 .11' . ~1 loll3 . 112 2 .19 .,a3 -.~ .~ .082 1.042 .122 8 . 3\ 1.129 .010 . ~' .OS2 1.039 .12' 14 . 4, 1.595 .078 .13\ . 094 l.014 .144 
2 .20 .607 -.088 .021 .16i1 .895 .170 8.36 1.195 - .047 .073 .16, .894 .169 l ta .50 1.~ .021 .154 .111 .882 .187 
2 .21 
.64' -.197 .046 .):)5 .~2 .218 8 . 39 1.284 - .160 .lll . 319 .741 .223 " .'3 1.879 - .073 .193 . 315 ·737 .232 
2 .21 . 681 - . 324 .068 . 486 .6,2 . .,2 8 . 41 1.363 -.272 .141 . 486 .~2 . 256 , • . 56 1.99' -.176 .244 . 480 .649 .262 
2.23 .719 - .480 ·092 .696 .'74 .280 8 .4, 1.459 - . 424 .187 .700 .573 .284 14 .60 2 . 123 -. »3 .294 .667 .576 .285 
8 • . 23 .706 .046 -.002 - -- --- -- - "'10 . ,34 1.178 .082 .036 -- - - -- &16 . 41 1.510 .201 .066 - -- ---
4.23 .716 .~ -.~ - .~ 1.339 .002 10 . ~ 1.191 .090 .""3 -.008 1.373 _. 010 16. 39 1 . 419 .212 .~ -.008 1. 378 .015 
4.23 .724 .038 -.001 .010 1.266 -- - 10. 36 1.219 .072 .~ .01L. 1.247 .047 ,6", 1.527 . 200 . 107 .014 1.254 .065 
4 .24 . 742 .019 .011 .037 1.158 .076 10. 37 1..,7 . ~2 .~9 .046 1.138 .089 16. 42 1. ,a1 .185 .123 .046 1.13\ . lOS 
11 .24 . 768 -.015 .023 .084 1.03\ .119 10.38 1.):)5 .029 .071 .OS3 1.036 .126 16 . 43 1. 612 .165 .120 .084 1.031 .143 
4.26 .~ -.084 .042 . 171 .88' . 1~ 10 . 41 1.381 -.028 .097 .16, .893 .173 16.46 1.738 .12' .168 .162 ·895 .188 
4.28 .864 -.196 .070 .320 .7"" .220 10.44 1.490 - .130 .136 .306 .746 .222 16.56 2 .019 -.Ol la .249 . 307 .741 .232 
4.29 .920 -. 326 .096 . ~3 . 643 . ." 10. 41 1.592 - . .,2 .174 . 496 .645 . .,9 16. '9 2 . 152 -.120 .309 . 481 .643 .269 
4. 31 .968 -. 468 .124 .694 .'74 .281 10.~ 1.689 -.~ .220 .688 .574 .282 16.63 2 .270 -.22' .371 .639 .578 .290 
&6.27 .866 .056 ·009 - -- -- - -- - &12 .38 1.330 .100 .""9 - -- - -- - -- "18 . 41 1.569 . 2~ .065 - -- - -- - --
6.27 .874 .060 .008 -.006 1. 347 .001 12.39 1. 348 .107 .069 - . 010 I · TII - .002 18 . 39 1.536 . 283 .118 -.008 1. 375 .026 
6.28 .898 .044 .018 .016 1.2"" .047 12.39 1.385 .089 .078 .011 1.239 .061 18 . "" 1.576 . 271 .]24 .0]2 1. 265 . 010 
5.29 .920 .027 .026 .040 1 .146 .OSl 12 . ltl 1.422 .072 .088 .""3 1.137 .096 18 . 43 1. 649 .247 .147 .041 1.140 .114 
6. 30 .946 -.001 .037 .078 1.~ .119 12.42 1. 475 .049 .098 .083 1.033 .131 18. 42 1.666 . 242 .L89 .082 1.038 .148 
6. 32 1.000 -. 066 .m .162 .896 .172 12. 4, 1.'72 - .008 .126 .173 .880 .180 18. 45 1.717 .198 .238 .167 .885 .195 
6.3\ 1.079 -.186 ·092 . 32' .738 .226 12 . 49 1.698 -.106 .168 .316 .734 .227 18 .51 1.984 .127 .325 . 307 .739 . 242 
6. 36 1 .144 - .298 .118 . 478 .6" . ." 12 . '2 1 .809 - .210 .215 .477 . 6~ .259 18.57 2 .167 .009 .440 . 463 .648 . 269 
6.39 1.2~ -. ," .,,2 .699 .'71 .282 ]2.56 1.913 -. 339 . .,6 .680 ·572 - - - 18.61 2 . 320 -. lll .515 .630 .'78 . 291 
aPropeller ll removed 
( e ) M = 0 . 123; R = 4,000 , 000; ~ = 31° 
a CL ex c. 'l'cav Jav CPav a CL ex c. Tcav Jay CPav a CL ex c. Tcllv Jav CPav 
a2 . 19 0.564 0 . 039 -0 . 007 - -- -- - - - - "a . 31 1.039 0 .069 0 .030 - -- - -- - -- "14 . 39 1."9 0 . 151 0 .077 -- - - --
2 .19 
."7 . 041 -.012 -0 .004 1.327 0 .002 8 . 31 1.036 .071 .032 -0 .004 1.328 0·005 14 . 40 1.456 .151 .090 -0 .004 1. 328 0 .020 
2.19 .568 . 014 -.001 .028 1.192 .063 8 . 32 1.077 .046 .""4 .032 1.178 .068 14.41 1. .79 .139 . 104 .028 1.193 .073 
2 .20 .590 -.029 .012 .088 1.027 .125 8 . 3\ 1.128 .011 .~ .085 1.032 .122 14." 1.,so .092 .130 .082 1. 037 .133 
2 .20 .613 -. 092 .027 . 172 .888 .173 8 . 36 1.196 -.~1 .OSl . 1~ .884 .171 14 , '9 1.737 .024 .153 . 170 .887 .183 
2 .21 . 553 -.201 .0,3 . 316 .748 .223 8 . 39 1.283 -. 1~ .115 .310 ·751 .223 14 .53 1.877 -.059 .197 · 300 .752 .229 
2 .22 .687 -. 318 .072 . 473 .6'9 .257 8 . 42 1.369 - ."'9 .150 .472 . ~9 .255 14 .57 1.993 -.157 .243 . 453 .662 .262 
a4 .23 . 724 .047 .004 
- -- --- -- - "l0 . 35 1.196 .OS3 .045 - -- - -- - - - a16 . 41 1.523 .199 .073 - -- -- - - --
4.23 .720 .048 -.002 -: .004 1. 325 .004 10 . 34 1. 204 .088 .~3 -.~ 1.339 .001 16 . 40 1.514 .210 .lll -.009 1. 362 .013 
4.23 
.7"" • 024 .011 .027 1.191 .063 10. 36 1.~ .063 .068 .031 1 . 119 .070 16 . 41 1.543 .192 .10 • .020 1 .228 .067 
4.24 .713 -.oLB · 025 .084 1 .032 .123 10.]9 1.312 .027 .084 .084 1.031 .127 16. 42 1.,a, .185 .119 .""9 1.123 .107 
4.26 .812 -.087 .046 .176 .880 .176 10. 41 1.393 - .030 . 1~ .172 .883 .177 16. 44 1.622 . 170 .138 .082 1.040 .139 
4.28 .863 -.188 .071 . 310 . 751 .223 10. " 1.497 -.125 . l~l .308 .750 .m 16. 46 L. 696 .143 .153 . 1~ ·937 .172 
'. 30 .913 -. 303 ·097 . 467 .660 .255 10 . 47 1.,ss - .227 .176 . 466 .661 .256 16 . 48 1.788 . 107 .182 . 205 .842 .204 
&6.27 
16.54 1.975 .015 
.'" . 311 .7'"' . 238 
.880 .0,7 .015 
--- --- -- -
&12 . 39 1.351 .101 .062 -- - - -- - -- 16.58 2.118 -.080 . 302 . 437 .668 . 260 
6.27 .880 .060 .015 -.004 1. 328 0 12. 38 1. 357 .106 .076 - .012 1.343 .003 
6.28 .907 .033 
·029 .032 1.173 .067 12 ."" 1. 1005 .Os, .086 .027 1.195 .085 "l8 . 41 1.567 .~ .075 - -- -- -
6. 30 .950 -.003 .041 .082 1.0~ . 120 12 . 43 1. 487 .048 . lOS .089 1.024 .131 LB ."" 1.554 .282 .121 .003 1.3\1 .031 
6. 32 1.002 -. 064 .063 .169 .890 .170 12 .46 1.,68 -.003 .130 .167 .889 .179 18. "" 1.592 . 272 .137 .022 1.2:J) .075 
6. 35 1.078 -.170 .096 . 313 .749 .221 12 . 49 1.687 -.091 .169 .300 .754 . 226 18. 43 1.~5 . 2'5 .1,", .052 1.122 .117 
6.38 1.163 -.286 .123 .469 .660 . .,a 12.52 1.798 -.195 .207 . 458 . 662 ."'9 18 . 43 1.693 .2"" .196 .085 1. 037 .145 
18 . 45 1. 744 . 215 .211 .130 .9' 7 .171 
18 . 48 1.8100 .LB1 . 246 .204 .844 .209 
LB .51 1.981 .139 .294 .297 .755 .239 
18.56 2.127 .~ . 427 .421 . 674 .2~ 










TABIE IX.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGlNE PROPELIER-DRIVEN AIRPlANE CONFIGURATION 
HAVING A 40° SWEPl' WING OF ASPECT RATIO 10. TAIL ;!EIGHT, 0; INBOARD FIAPS DEFIECTED 30° (a) M = 0.082; R = 4,000,000; ~ = 260 ; it = 0° 
-
~ CL Cx c" TCav J av Cpav ~ CL Cx c" Tcllv Jav CPav ~ CL ex c" TCav J av Cp.v 
"2.1B 0 . "", 0 .038 0 .033 - -- - -- - -- "8 .32 1.0:<2 0 .072 -0.059 - - - - - - - -- &14.42 1.503 0.163 -0.169 -- - -- - -- -
2.19 .551 .039 .048 -0 .005 1.073 0.008 B.33 1.084 .074 -. 044 -0.005 1.073 0 .010 14 .43 1.532 .171 -. 133 -0 .006 1.079 0.012 
2.20 .563 .007 .061 .042 .949 .049 B.35 1.131 .037 -. 043 .046 .941 .055 14 .49 1.680 .108 - .134 .043 ·938 .057 
2.21 .580 -.037 .084 ·098 .B45 .07B B.36 1.191 - .001 -. 03B . 101 .B41 .085 14 .51 1.766 .076 -. 136 .097 .B39 .087 
2 .21 .601 -. 099 • ill .1Bl .745 . 101 B.38 1.254 - .061 -. ce2 . lB4 .742 .il3 14·54 1.863 .029 -. 133 .171 .743 . il5 
2.24 .639 -.204 . 151 .309 .644 .135 B.4o 1.327 -.155 .014 .314 .645 .139 14.58 1.995 -. 053 -. 127 .308 .642 .142 
2 .26 .660 - . 375 .206 .538 .546 .165 B.44 1.431 -. 31B .090 . 537 .545 .168 14 .64 2.179 - .198 - .120 .534 ·543 .171 
2.27 .700 -. 61> .265 .B35 .466 .189 8.48 1 .545 - .531 .164 .B38 .466 .188 14 .67 2 .286 -. 301 -.083 .677 .497 .lB4 14.69 2.358 - .383 - .054 .803 .468 .191 
&4 .22 .689 .047 .006 - - - -- - - - - 8.10.36 1.219 .089 -. 100 - - -
4.24 .727 .050 .024 - .005 1.074 .004 10.38 1.257 .094 - .076 -.007 1.080 .008 8.16 . 44 1.594 .2lB -.233 - - - - - - - --
4 .24 .754 .016 .039 .040 .945 .048 10.39 1 . 325 .061 -.074 .043 .937 .053 16.44 1.616 .22B - .lBl -.002 1.079 .019 
4.25 .782 -.02B .055 .096 .B44 .080 10 . 42 1 . 392 .022 - .071 .103 .B39 .084 16 .46 1.686 .208 -.182 .043 ·940 .066 
4.27 .B13 - .092 .075 .182 .743 - -- 10 . 44 1. 470 -.032 - .068 .lB4 .743 . ill 16.50 1.77B .175 - .164 .098 .B39 .096 
4 .29 .B59 - .194 . il4 . 314 .644 .136 10.47 1 . 571 - .125 - .044 .31B .643 .141 16 .54 1.950 .098 -.094 .171 .743 . ilB 
4.31 .916 - .358 .180 . 537 ·547 .164 10.51 1.697 - .277 .014 .534 ·545 .167 16.59 2 .085 .025 -.079 .306 .641 .145 
4 . 34 .971 
-· 589 .252 .843 .465 .187 10· 55 1.193 -. 42B .013 .140 .486 •lB5 16.65 2 .282 - .102 - .051 ·521 ·546 .173 10.55 1.B32 - .493 .099 .B41 .464 .lBB 16 .68 2 .416 - .213 -.026 .682 .495 .188 
86 .27 .B73 .058 -.ce2 - - - - - - 16.71 2.487 -.282 -.006 .786 .470 .194 
6 .2B .908 .061 -.009 - .004 1.073 .006 &12 . 41 1 .398 .112 -.133 - - - - - -
6 .29 .940 .026 0 .041 .941 .049 12 .42 1.431 . il3 -.105 -. 008 1.07B .Oil a18.43 1.624 . 3"" -.290 - -- - -- - --
6 .31 .983 -.016 .010 .098 .841 .080 12 .44 1.505 .083 - .103 .040 .943 .056 IB.44 1.666 .308 -.208 -.003 1.090 .025 
6 .33 1.034 - .076 .038 .lB5 .143 .109 12 .46 1.581 .046 -.ill .093 .B39 .086 IB.46 1.750 .282 -. 11B .044 .938 .071 
6 .34 1.086 -. 177 .070 . 313 .645 .131 12 .49 1.670 - .003 - <l08 .171 .743 .112 IB . 48 1.797 .256 -.161 .095 .B43 ·096 
6 .37 1 . 171 -. 341 .138 .540 · 545 .165 12.52 1 .789 - .083 -. 096 .302 .646 .139 IB . 51 1.922 .21B -. il5 . 171 .143 .122 
6 . 41 1.261 - .566 .216 .B39 .467 .189 12 . 58 1.946 - .237 -. 065 .533 .545 .169 IB .57 2·099 .153 -.077 .298 .645 .149 
12.60 2.043 -. 356 - .019 .690 .495 . lB4 IB.64 2.372 -.008 .044 ·525 .544 .175 
12.63 2.103 -. 447 .010 .820 .466 .191 lB .61 2.490 -. 101 .075 .663 . 500 .186 
lB .71 2 .593 -.182 .097 .774 .472 .194 
Propeller. rellltOv~ 
(b) M = 0.082; R 4,000,000; ~ 26°; it = -eO 
~ CL ex c" Tcav J,v Cpav ~ eL ex c" Tce.v Jav Cp .. 
~ eL Cx em Tce.v J,v CPe.v 
"2 .11 0.5il 0.039 0 .090 - - - - - - - - - 8.8 . 31 1.033 0 .072 0.007 - - - - -- - - - &14.42 1.502 0.153 -0 .090 - -- - -- - - -
2 . 1B .524 .041 .095 -0 .006 1.079 0 .005 B.32 1.062 .075 .013 -0 .005 1.077 0.006 14 .43 1.536 .162 - .068 -0 .004 1.07B 0.015 
2 .19 .539 .002 .1l6 .046 .929 .050 B.34 1.112 .039 .ce2 .043 .939 .052 14.48 1.667 .108 - .071 .047 .940 .058 
2.20 
·554 - .042 .137 .096 .B48 .084 B.35 1.164 - .001 .034 .102 .B36 .083 14.50 1.746 .076 -. 069 .102 .B38 .088 
2 .21 . 575 - .106 .168 .lB5 .740 . ilO B.38 1.225 - .060 .061 .lB5 .740 . il3 14 .53 1.B49 .029 -.063 .184 .740 .114 
2 .22 .598 -.210 .203 .333 .635 - - - B.4o 1.301 -. 157 .102 .320 .641 .136 14.57 1.979 - .056 -.057 . 32B .633 .138 
2 .24 .630 -. 384 .270 . 547 .542 .165 B.43 1.400 - .323 .116 .553 ·542 .166 14.63 2 .162 -.205 - .""3 ·555 ·535 .166 
2 .26 .666 - .603 .327 .843 .467 .186 B.46 1.501 -. 530 .255 .825 . 469 .188 14 .68 2.326 - .3B4 .044 .BI0 .469 .190 
a4 . 2'~ .688 .047 .061 - - - - -- &10.36 1.208 .089 -. 027 - -- &16 .44 1.576 .223 -.163 - - - - - - - --
4 .21 .697 .050 .070 - :006 1.080 .006 10.37 1.241 .091 -. 012 -. 006 1.018 .010 16 . 43 1.596 .224 - .139 - .002 1.077 .021 
4 . ~4 .727 .014 .092 .045 .942 .048 10.38 1.300 .056 -. 010 .049 .934 .056 16.46 1.67' .193 - .122 .052 .936 .067 
4.05 .755 - .031 . ill .103 . B38 .081 lO . ~l 1.364 .021 -. 002 .103 .B37 .085 16.48 1.760 .17B - .092 .106 .B37 .093 
4.<'7 .787 - .094 .136 .lB5 .740 . 110 10.43 1.446 -.036 .012 .195 .731 .116 16. 56 1.995 .071 - .068 .194 .731 .il6 
4.28 .82. - .191 .173 .316 .644 .135 10.46 1.541 - .128 .049 .334 .633 .136 16 .60 2 .129 .003 - .045 .327 .634 . 111.1 
4.30 .883 - .368 .252 ·560 ·537 10·50 1.666 - .290 .120 .549 .540 .161 16.66 2.329 -.126 - ·009 .548 .536 .167 
4.33 .938 - .587 .324 .B32 .468 .lB7 10.54 1.784 -.483 .200 .827 .469 . lB7 16.68 2.419 - .220 .038 .677 .497 .lB3 16.10 2 .485 - .294 .066 .791 . 471 .191 
'6 .26 .B58 .059 .038 - - - - -- -12.40 1.382 .109 - .062 - - - - - - -- -
6.27 .882 .063 .046 - .006 1.083 .004 12 .40 1.413 .110 - .043 - .004 1.073 .014 'lB.43 1.631 . 304 -.200 - -- - -- - --
6.29 .91B .026 .059 .045 .935 .052 12.43 1.487 .079 -.035 .047 .935 .058 IB .44 1.654 . 306 - .149 0 1.076 .029 
6 . 30 .961 -. 017 .076 .100 .840 .082 12.4, 1.562 .044 -.034 .103 .837 .085 IB .47 1.762 .268 -.143 .043 .939 .071 
6. 32 1.009 - .07B .105 . 184 .743 .1il 12 .48 1.655 - .009 - .027 .190 .731 .115 IB .48 1.808 .252 -.089 .097 .B40 .099 
6.34 1.065 - .179 .144 . 323 .640 .136 12.52 1.767 -.096 - .010 .321 .639 .140 lB .51 1.923 .211 -.04, .172 .741 .123 
6.31 1.145 -.349 .220 .'52 .~3 .166 12.57 1.91B -.250 .043 .561 .534 .165 IB · 55 2.086 .150 -.004 .310 .639 .148 
6.39 1.2lB - .567 .294 .B38 . 7 .lB7 12 .61 2.060 -. 436 .126 .B19 .469 . lB7 IB .64 2.360 -.Oll . ilO .525 .,., .174 IB .68 2.489 - .106 .138 .661 · 501 . lB5 
IB .69 2·563 -.lBl .161 .770 .473 .191 











r ABLE IX.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGlNE PBOPEIJER-DRIVEN AIRPIANE CONFIGURATION HAVING 
A 40° SWEpr WING OF ASPECT RATI O 10 . TAIL HEIGHT , OJ INBOARD FLAPS DEFIECTED 30° - Concluded 
( c ) M = 0 . 082 j R = 4, 000 , 000; ~ = 26° ; it = -40 
4 Cy, Ox C. TeaT JOT CPa'f' 4 CL Ox C. TeaT J • • Cp.,. 4 CL Ox C. TeaT J • • epav 
&2 .17 0."'93 0.039 O.~ - -- --- -- - aa.)O 1 .0ll o.on 0.072 --- --- --- ":to.;2 1.480 0.1:57 1-".0'-' --- -- -
2 . 11 . 496 .0lB 
·m 0 .003 1.061 0 .011 8. 31 1.042 .070 .073 0.002 1.m 0.012 14 . 42 1.491 . '69 - .016 0 . 003 1.~-4 0."", 
2 . 18 .,,,, -.002 .180 .056 
·922 .",6 8. )2 1.093 .031 ·092 .056 .919 ."'9 14 . 48 1.65' .099 -.003 .",6 ·919 .0610 
2.19 
·'31 -.<>"7 .203 . 1l2 .82:> .086 8. 3' 1. 143 -.007 .109 .llO .82:> .086 11t . 49 1.726 .066 .003 .109 .827 .090 2.20 
·550 -.m .231 .J.99 .728 .m 8. 36 1.201 - .069 .142 .199 .728 .m 14.~ 1.820 . 0 17 ·005 .196 .729 .ll6 
2.21 . 575 -.220 .069 .J'1 . 631 .100 8. lB 1.271 - .168 .188 . 338 .631 . 141 " .56 1.~4 - .070 .023 .333 .6)0 .1i13 
2 .2) .605 -.397 · 333 ·570 · 535 .168 8 ... 1.373 - . 338 .271 .568 .,3' .169 14.61 2 .133 - . 222 .016 .562 . '33 .171 
2.25 .645 -.616 .398 .865 .10& .189 8." l.k75 - .,'6 .351 .875 .46l .l.9O 111 . 66 2.283 - .39'0 .'-'9 .829 . 466 .l87 
& •• 21 
.673 .<>"7 .130 - -- --- --- &10 . ]5 1.188 .086 .037 
- - - --- --- ":t6. '2 1."4 . 209 - ·090 - - -
' .22 .685 .<>", . l.J2 .004 1."'1 .Oll 10. )6 1.220 .085 .041 .002 1."" .011 16 .~ 1.564 .2l.6 -.068 .004 1.06J. .006 4 ,23 
·709 .009 .,.,. 
."" ·923 .056 10.)8 1.280 ."" ."" ."" .921 .m 16 .• ' 1.659 .19'< -.041 .057 .92' .068 4 .2. . 729 -.0,39 
·117 .m .823 .085 lO.~ 1.34' . 01. .069 .1l2 .820 .085 16.'7 1 .729 . , 68 - .034 ·m .826 .09' 4.26 .765 -.102 .212 .197 .729 .ll3 10.42 1.419 - .049 .090 .203 .725 .m 16." 1.9'10 .071 .002 .198 .128 ·lJS 0.27 .806 -.209 .250 .339 . 631 .100 10 . " 1.'1. - .1 .. .140 .3.\1 .629 .100 16.59 2.121 - . 0 1 3 . "", . 3.\1 .626 .146 4.29 .862 -.384 . 327 .573 .,3.\ .169 10. '9 1 .636 - . )08 .226 .57' ·532 .161 16.64 2·292 - . '38 .017 .,48 .536 .170 
' . 32 ·917 -.6<>" .002 .875 . 46l .191 10.'3 1.752 - .506 .316 .862 .463 .l.86 16.67 2.382 - .223 . 120 .686 
.'95 .180 
16. 69 2.468 - .)09 .~ 
.8'" .466 .190 66. 26 .841 
.058 .103 --- --- "I2.39 1.360 .106 .004 
- - - --- ---6.26 .S,7 .056 .106 .003 1.058 .012 >2.00 1.397 .104 .020 .003 1.~3 .017 alB . ~ 1·590 ·290 -.147 - --6.28 .895 .0lB .125 .056 .921 .056 >2 ... 1.466 .072 .028 .",6 ·917 .062 lB. '3 1 .6103 ·297 -.079 .004 1."" .0)1< 6.29 
·939 -.02" .148 . 1l2 .82" .086 12.44 1.536 .039 .032 .liO .826 .087 lB.4' 1 .721 .270 -.047 .06J. .922 .075 6. 31 .985 
-·093 .173 .196 .7)0 .1l2 12 .·7 1.625 -.017 
."" 
.199 .728 .m lB. 47 1.790 .2~3 -.014 .121 .821 .103 6. 33 1.043 -. 193 .225 .3'2 .629 .140 >2·50 1. 739 -.1~ .085 · 333 .631 .100 18.51 1.907 . 205 . 021 . 202 .726 .128 6.35 1. 1211 - . 366 .3<>" 
.'71 .533 .169 >2.55 1.886 - .265 
· '-'7 .564 ·'33 .168 18.56 2.096 .:t3l .067 . 347 .62' ."'5 6. 38 1. 193 - .580 .383 .880 . '60 . l.9O >2.59 2 .0~ - .456 .206 .S,7 .063 .186 18. 610 2 . 361 - .027 .170 .548 
.'36 .176 i 
18.67 2 . 452 -.uS .203 . 675 
.'91 :: 1 18.69 2.'70 -. ~91 .238 ·197 .067 
Propeller. re.:wlll.\ 
TABIE X.- LONGITUDINAL CHARACTER ISTI CS OF A FOUR-ENGlNE PROPELLER-DRIVEN AIRPLANE CONFIGURATION 
RAVING A 40° SWEPr WING OF ASPECT RATIO 10 . '.!'AIL HEIGHT , 0 .10 b/2; INBGARD FLAPS DEFLECTED 30° 
(8) M = 0 . 082 j R = 4 , 000 , 000 ; ~ = 26°; it = 0 ° 
4 CL Ox C. TCa ... J aT CP .... 4 CL Ox C. 'l'co ... J • • CP . ... 4 CL Cx C. TC . ... J .. CP .... 
" .18 0.520 01039 0.066 f-O.Oo; - -- - -- '8.31 1.042 0 .071 -0.026 ~.~6 - --
"l. .... 1. 487 0.";2 ~.109 
2.18 
·521 .038 .069 1.073 O.OlD 8. 32 1.060 .Q73 -.022 1.081 O. (X)7 14. 41 1. 491 . ~71 -·079 -0.004 1.082 0 .016 
2 .19 
. '39 .003 .081 .042 .941 
."" 8. 33 1.104 .039 .006 .042 .940 .",1 
14.47 1.655 . >08 -.082 .<>"1 .9"2 .059 
2 .20 .555 -.039 .095 .097 .842 .080 8. 35 1.!!)1 . 002 ·029 .096 .843 .080 1'+ . 48 1.725 .078 - .066 ·092 .846 .086 
2.20 .572 -.103 .U7 .119 .7" .109 8. 36 1.204 - .",8 .058 .179 .7" .109 14 .51 1.809 .028 -.034 . '-'9 .747 .ll' 
2.22 .596 - .202 .1" . )02 .650 .137 8. 39 1 .277 - .'-'D .100 .310 .64' .136 "." 
1.932 - .054 ."", . 3<>" . 644 .111.1 
2 .2" .637 -.372 .186 .,00 .546 .164 8 ... 1· 379 - . 313 ."'9 .'39 .,06 .165 58 2 .081 -.201 .107 .,20 ." 7 .170 
2 .26 .684 -.591 .228 .828 . 067 .lB7 8.'6 1. 491 - .')0 .22' .829 .067 .188 1'+.611 2 .2'+9 - ·392 ·m . 788 . • 71 .192 
0".23 .696 . <>"7 .030 -:.~ --- --- ":to. 36 1.208 .088 _ .060 --- --- -- - 0,6. 03 1.562 .2l.8 -. '-'9 --- --- -- -I 4.23 .701 .<>"6 .031 1.073 .010 10.n 1.2~ .092 - .047 -.006 1.080 .008 16. '3 1.~1 . 220 -.12" 0 1."" .0)0 
".24 
·729 .013 ."'7 .<>"0 .94' ."'2 10.38 1.293 ."'9 - . 022 .039 .9'5 .052 16. 4, 1.658 .1.9' -. 121 .<>"3 .939 .064 
' .25 .756 -.027 .075 .090 .848 .080 10.1to 1. 3'2 .023 .001 .092 .848 .081 16. 47 1 .731 .174 -·091 .097 .839 ·093 
'.27 .789 -.092 .098 .180 .7'6 .108 10.1l2 1.41.8 - .OJ' .<>"0 .180 .7" .liO 16.,11 1.966 .019 - .<>"9 .170 .7" .m 
4.28 .832 - .189 .131 .311 .646 .135 10. 4' 1.506 - . 124 .085 .)08 .645 .138 16 .58 2.089 .005 .001 . 301 .64' .1" 
0.)0 .891 -. 353 .17" .5J' .549 .164 10.iL8 1.631 -.21':5 .>56 . '32 .5'7 .164 16.62 2.260 - . 1 }l .101 .,., .," .173 
" . J' .958 -.584 .223 .835 . '67 .188 10.'3 1.765 -.099 .233 .834 . 466 .190 16.66 2.378 ~235 .~ .686 .090 .186 
6 6.21 "I2.00 
16.61 2.428 -.m ·199 .783 . 071 . l.9O 
.868 .058 .002 - -- --- --- 1.315 . liO -.092 -- - -- - - - -
6.27 .884 .062 .007 -.005 1.079 ·005 12 . 00 1.008 .1l2 -·072 - .003 1.079 .009 ">8." 1.651 ·290 -.1.88 -- - --- ---
6.29 .922 .02' .036 .<>"2 . 9112 ."'2 12 . " 1._77 .080 
-."" .<>"2 .940 ."" 18 ... 1.656 
.298 -.101 0 1 .~1 .035 
6. )0 .951 - .01:) .054 .096 .84' .080 >2 . '3 1.'00 .047 -.032 .093 .84' .085 18." 1.733 .264 -.132 .041 .943 .069 
6. ):: 1.002 -.077 .080 .183 .7" .109 >2.46 1 .616 - .006 .0lD .171 .7" .ill 18.'7 1.809 .239 -.104 ·092 .846 ·095 
6. 33 1.062 - .116 .lJS . 31' .610' .136 12.-9 1.723 - .091 .064 . )05 .64' .138 18.50 1.906 .206 - .085 .170 .7" .120 
6. 36 1 .1)6 -. 3.\0 .168 .5'2 .546 .165 12 .'3 1.85'1 - .244 .143 .,.. ."7 .168 18.5' 2 .071 . l!iO -.006 . )01 . 644 .148 
6. 00 1.228 
-. '59 .221 .837 . '61 .187 12 .57 1.998 - . 453 .232 .804 .468 .191 18. 62 2. 317 -.004 .>26 .5111 . ' "9 .169 
18.65 2.459 -.126 ·197 .684 .495 .l87 











TABIE X.- LONGITUDINAL CHA..B.ACTER!8TICS OF A FOUR~NGINE PROPELIER-{)RIVEN AIRPIANE CONFIGURATION HAVING 
A 40° SWEPr WING OF ASPECT RATIO 10. TAI L HEIGHT, 0.10 b / 2j INBOARD FIAPS DEFIECTED 30° - Continued 
(b) M = 0.082j R = 4,000,000; ~ = 26°j it = OOj Inboar d propeller only 
¢ CL Cx c" To J Cp ¢ CL Cx c" To J Cp ¢ CL Cx c" To J Cp 
"2 .18 0.520 0 .039 0 .066 - -- - -- - - - ·~.31 1.042 0.071 -O.""~ - -- - -- - -- 14 . I<! 1.:",7 0.11!" -0.109 - - - - -- - - -
2 .19 .516 .039 .069 -0 .006 1.083 0.009 8.32 1.052 .073 - .016 -0.005 1.081 0·005 14. I<! 1.492 .163 - .082 -0 .005 1.081 0.016 
2 .19 
· 533 .022 .084 .036 .953 .048 8 . 32 1.074 .0;6 .006 .0)8 .946 .051 14 .43 1.524 .1;4 - .062 .0)8 .946 .060 
2 .19 . ;44 - .on .097 .094 .846 .082 8.33 1.103 .037 .029 .094 .847 .080 14.44 1.546 .143 - .031 .094 .844 .090 
2 .20 . 557 - .031 . ill .173 .749 .ill 8 . 35 1.135 .009 .0;4 . 176 .747 .108 14 . 45 1.597 .ll2 - .001 .166 .747 . 114 
2 .21 .577 - .081 .130 .306 .648 .136 8 . 36 1.171 - .038 .094 . 306 .649 .1)8 14.47 1.666 .073 .044 . 300 .647 .138 
2 .21 . 599 _.164 .153 .532 .;48 .167 8.38 1.234 - .ll2 .145 .532 .;49 .166 14·50 1.761 .008 .1l8 
· 523 . ;47 .170 2 .23 .635 - .281 .181 .839 . 466 .189 8 .40 1.304 - .222 .196 .837 . 466 .189 14.52 1.821 - .037 .160 .659 .503 .180 
14 . ;4 1.892 - .093 .2il .805 .468 .192 
84.23 
.696 .047 .030 - - - - - - - - - 610 . 36 1.208 .088 - .060 - -- - - - - - -
4.23 .701 .047 .039 -. 006 1.083 .008 10 .36 1.223 .090 -. 042 -.005 1.084 
·009 "16 . 43 1.;62 .218 - .159 - -- - - -4.23 .715 .030 .053 .0)8 .949 .050 10.37 1.2;4 .074 - .018 .038 .947 .0;6 16 . I<! 1.;49 .221 - .121 - .004 1.085 .017 
4.24 .734 .009 .069 .093 .847 .079 10 .38 1.285 .057 .008 .093 .848 .083 16 . 44 1.593 .209 - .il9 .038 .947 .063 
4.25 .751 - .019 .086 .176 .750 .106 10.39 1.324 .029 .041 .175 .748 .ll2 16 .45 1.631 .198 -. 093 ·094 .845 ·091 4.25 .774 -.070 .109 . 308 .648 .136 10.41 1.373 -. 013 .087 .305 .648 .139 16 . 46 1.686 .172 -.059 .168 .746 .il8 
4.27 .815 -.152 .14\ .537 . ;47 .165 10.43 1.4102 -.084 .141 · 528 . 550 .166 16.48 1.750 .134 - .015 .299 .645 .14 • 
4.29 .860 - .266 .179 .843 . 465 .lB8 10. 45 1.489 - .138 .178 .673 
·503 .180 16·52 1.871 .075 .075 . 518 .;48 .169 
10 . 46 1.533 - .193 .208 .835 . 466 . 190 16.55 1.965 .024 . ill .658 
·502 .181 86 .27 .868 .058 .002 - - - - - - - -- 16. 57 2.019 -. 020 .1;4 .798 .469 .191 
6 .27 .872 .059 .007 -. 006 1.082 .005 &12 . 40 1.375 . ilO -. 092 - -- - - - - - -
6.28 
·895 .043 .028 .039 .950 .047 12 .40 1.399 . lll -.067 -.006 1.080 .Oil &18 . 4.4 1.651 .290 -.lB8 
- - - - - - - - -6.29 ·919 .022 .048 .087 .850 .081 12.41 1.415 .097 - .038 .038 .948 .0;4 18 . I<! 1.607 .299 -. 117 -. 002 1.085 .027 
6.29 .91<! - .008 .070 .181 .746 .109 12 . 1<! 1.453 .081 -.009 ·093 .845 .086 18. 45 1.687 .284 -. 121 .040 ·949 .067 
6. 30 .973 - .053 .101 .304 .651 .136 12.43 1.493 .. 057 .030 .166 .747 . 110 18.46 1.715 .263 -. 122 
·093 .846 .094 6.32 1.025 - .132 .11<! . 532 ·550 .166 12 . 45 1.550 .016 .081 . 301 .6"7 .140 18. 47 1.772 .252 - .059 .171 .71<! .119 
6 . 35 1.092 -.247 .187 .844 .466 .189 12.47 1.824 -.053 .143 . 527 .546 .167 18. 48 1.797 .230 -.005 .295 .648 .143 
12 .49 1.676 -.098 .187 .663 . 502 .177 18 . 50 1.904 .177 .120 · 517 .548 .174 
12 · 50 1.719 -.1;6 .218 .8lB .466 .191 ~:~~ 2 .000 .136 .1;4 .610 .502 : t~ 1 2 .059 .100 .228 .778 .471 
oD~llerfl. removed 
(c) M = 0.082j R = 4,000,000; ~ = 26°; it = OOj Outboard propeller only 
¢ CL Cx c" To J ep ¢ CL ex c" Tr J ep ¢ eL ex c" To J ep 
'2.18 0 . 520 0 .039 0 .066 - -- - - - - -- OS . 31 1.042 0.071 -0.026 - - - -- - - -- '14. I<! 1.487 0 . 162 - 0.109 - - - - -- -- -2.18 . 536 .ol<! .069 - 0 . 011 1.090 0 8 . 32 1.062 .074 -.027 -0 .008 1.087 - O. 0a2 14.1<! 1.500 .173 -. 102 -0 .008 1.090 0.010 
2 .19 .;41 .024 .076 .041 .9:12 .046 8 . 33 1.076 .0;4 - .023 .039 .947 .048 14.45 1.588 . il8 - .120 .040 .946 .055 
2.19 . ;43 .001 .077 .097 .847 .078 8 . 33 1.094 .034 - .021 .100 .836 .079 14.47 1.631 .101 - .122 
·093 .847 .087 2.19 
· 551 -.032 .088 .176 .748 .110 8. 33 1.111 .003 - .020 .174 .748 . ilO 14 . 48 1 .664 .074 -.120 . 167 .747 . 114 
2 .20 .5;4 -. 085 .094 . 305 .648 .1)8 8. 34 1.1)8 -.047 - .015 .306 .648 .139 14 .49 1.709 .027 - .124 .297 .647 .142 
2 .20 .;62 - .170 .102 · 526 .550 .168 8.36 1.176 -.130 -.007 . 531 · ;49 .167 14 . 51 1.777 - .049 - .122 
· 525 . ;47 .169 
2 .20 
· 570 - .288 . ll2 .812 .470 .189 8 . 37 1.21, -.243 .005 .823 . 469 .190 14 ·52 1.816 -. 104 -. il6 .658 .503 . lB4 
14.53 1.847 _.1;4 - .107 .786 . 471 .191 &4 .23 
.696 .047 .030 - - - - - - - - - -10 . 36 1.208 .088 -. 060 - - - - - - ---4.23 .7il .049 .038 - .008 1.088 - .001 10. 36 1.229 .091 -. 0;4 - .008 1.088 .001 &16 . 43 1.;62 .218 -.159 
- -- - -- - --4.23 .719 .030 .039 .046 .934 .049 10 .37 1.252 .071 - .055 .Ol<! .947 .051 16 . 44 1·591 .221 - .147 - .006 1.091 .018 
4.23 .,23 .008 .043 .094 .8"7 .01', 10.18 1.2,4 • 0:12 -.0:12 .097 .8"7 .081 16 .44 1.61 • .207 -.146 .0)8 
.949 .06. 4.24 
.736 - .024 ·050 .176 .749 . ill 10.38 1.307 .024 -.051 .179 .747 .108 16 .45 1.652 .191 -.151 .092 .847 .096 
4.25 .747 - .075 .057 .305 .649 .138 10.39 1.333 - .025 -.047 
· 309 .648 .137 16 .49 1 .764 . il7 -.163 .166 .749 .116 
4.25 .764 - .158 .066 .530 .550 .166 10 . 41 1.379 - .106 -.042 .:<11 .550 .168 16.50 1.802 .074 - .177 .296 .648 .144 
4.26 .780 -.280 .078 .824 .469 .192 10. I<! 1.434 _.218 - .030 .824 . 470 .190 16 . 53 1.894 .002 - .171 .511 .551 .171 
16.;4 1.931 - .049 -.158 .650 .,a~ .184 
"6 .27 .868 .058 .002 - - - - -- &12.40 1.375 .ilO -.092 - -- - -- 16. 55 1.966 - .095 -.176 .782 .471 .191 
6.27 .884 .060 .002 -. 006 1.087 .003 12 . 40 1.404 . ill -.086 - .008 1.088 .005 
6.28 .896 .042 .007 .041 .946 .048 12 . 41 1.I<!7 .094 -.085 .040 .948 .051 &18 . 44 1.651 .290 -. lB8 
--- - --6.28 .912 .022 .012 .093 .850 .079 12 . 42 1.458 .076 - .087 .094 .846 .084 lB . 43 1.633 .302 - .104 -.004 1.088 .024 
6 .29 .924 -.010 .017 .179 .748 .109 12 . 43 1.485 .046 -.085 .171 .743 .111 18 . 44 1.657 .290 -.164 .038 .947 .068 
6 .29 : ~, -.082 .021 .307 .648 .139 12 . 44 1. :<17 0 - .089 .297 .648 .140 18 . 45 1.697 .280 -. 155 .089 .8:<1 .095 6. 30 _.144 .033 . 532 . 550 .166 12 .46 1 . ;84 - .080 -. 087 . :<10 . ;48 .168 18. 45 1.708 .282 -.164 .166 .749 .124 
6 .31 .999 - .265 .038 .821 .470 . 192 12 . 45 1.618 -.138 -.084 .659 . 503 .181 18. 47 1.796 .230 -.137 .296 .648 .151 
12 . 48 1.646 - .190 -.076 .801 .469 .191 18 . :<1 1.951 .093 :: iGl · 515 .548 .177 18. 53 2.001 .037 .650 .504 .190 
lB . ;4 2 .032 .001 -.142 .765 . 475 .197 ' 










TABLE X.- LONGITUDINAL CHARACTERISTI CS OF A FOUR-ENGINE PROPELLER~RIVEN AIRPIANE CONFIGURATION HAVING 
A 40° SWEPT WING OF ASPECT RATIO 10. TAIL BEIGET , 0. 10 b/2; INBOARD FLAPS DEFIECTED 30° - Concluded 
(d) M = 0.082; R = 4: 000,000; ~ = 26°; i t = -20 
.. CL ex c. TCAT J,. CPa. .. CL ex Om TeaT J,. CPa • .. CL ex C. Tca,. J .. CPa.,-
&2.11 0.,04 o .O)e 0.132 
--- - --
- --
'e .31 1.026 0.070 0.032 
- -- - -- - --
a14 .41 1.448 0.165 -0 .061 
- -- ---2. 17 ·514 .041 .135 -0.007 1.079 0 ·005 e.32 1.051 .073 .046 -0.006 1.075 0 .006 14.101 1.488 .160 -.016 -0.006 l.~l 0 . 014 2.18 .528 .004 .147 .044 
.943 .049 e·33 1.088 .036 .068 .043 .940 .051 14.47 1.637 .104 -.006 .040 .942 .057 2.20 
·"9 -.040 .169 .100 .843 .080 e.35 1.136 .Im 
·095 .094 .e47 .079 14.49 1.110 .068 .014 .09'3 .e37 
·090 2.20 
·569 -.107 .188 .181 .743 .110 e.36 1.198 -.060 .128 .179 .744 .109 14 ·52 1.e20 
·009 .060 .193 ·722 .122 2.22 
.593 -.208 .216 .319 .643 .137 e.>9 1.266 -.158 .164 .310 .645 .137 14.55 1.913 
-·059 . 107 .304 .643 . 141 2. 20 .631 -.377 
·257 ·537 :~ .166 e.42 1.374 -.313 ·227 .",0 .546 .165 14.59 2 .062 -. 204 .188 .523 .547 .170 2.21 .682 -.606 .297 .e37 .185 e.46 1.486 -·536 .288 .825 .468 .190 14.64 2.241 
-· 395 .283 .798 .469 .190 
64.22 
.680 .046 
·095 - -- - --
- --
'10.35 1.198 .086 
·009 - -- - -- - -- &16.42 1.549 ·209 -.09'3 - - - - -- - --4.23 .697 .0,0 .100 
-·005 1.080 
·005 10.36 1.226 ·090 .021 -.006 1.075 ·005 16 .42 1.574 .215 -.054 .006 1.050 .028 4· 23 .715 .011 .120 .043 .943 ·051 10.37 1.272 ·055 .04. .039 .946 ·053 16 .44 1.637 .193 -. 036 .041 .944 .063 4.24 .748 -.031 .141 .097 .844 .081 10.39 1.332 .017 .072 .094 .e43 .084 16.46 1.704 .171 - .022 .092 .848 .091 4.26 .780 
-·095 .161 .183 .743 .110 10.42 1.406 -.0)8 
.109 .173 .742 .11l 16.,. 1.944 
·075 ,032 .169 .745 .116 4. 28 .e24 -.189 .196 .312 .646 .134 10. 4.4 1.494 -.127 .151 .305 .644 .1)8 16 ·58 2.067 0 .088 .301 .644 .145 4.30 .884 
-·365 .245 .544 .,., .167 10.48 1.610 -.283 .212 .530 .548 .167 16 .62 2.2)8 
-·127 .180 .516 .548 .172 4.33 .954 -·591 
·296 .842 .466 .189 10·53 1.751 -.502 .286 .e24 .467 .191 16 .66 2.346 -.2)8 
.254 .675 .497 - --
'6.26 &12.40 16 .71 2 ·506 -· 303 .3" ·772 .473 .199 .e56 
·057 .062 - -- - -- -- - 1.373 .106 -.020 - -- - --6·27 .8n ·059 .067 -.006 1.076 
·007 12.40 1.391 .108 -.006 -.006 1 .076 .013 &18 . 42 1.595 
·297 -.104 - -- - -- - --6. 28 .907 .023 
·094 .043 .940 ·052 12.42 1 .459 m9 .016 .039 .94• 
·056 18.43 1.633 .293 -.034 .007 1.044 .039 6.30 .946 -.017 .118 
·098 .e43 ·079 12.44 1.529 .045 .043 .094 .e42 .084 18.46 1.733 .261 -. 048 .043 .940 .070 6.31 .994 -.081 .146 .187 .741 .110 12 .46 1.605 -.010 .083 . 175 .739 .111 18.48 1.802 .239 -.032 .094 .e44 .096 6.32 1.041 -.17e .177 .314 .64, .136 12.49 1.704 
-·095 .134 .303 .645 .139 18.50 1.881 . 210 .035 .169 .74, .123 6.36 1.131 -.339 .230 .,40 
·547 .165 12.54 1.e51 -.245 . 220 
·532 .,45 .167 18 ·54 2 .ClJ.4 .150 .076 .297 .646 .147 6·39 1.225 -· 571 ·291 .e44 .466 .190 12·58 1.990 -.451 .303 .804 .469 .191 18.62 2 .310 -.016 .232 .520 .545 .173 
18.66 2 .443 -.126 
·293 .680 .495 .188 
18 .67 2.,oe -.189 .324 .774 .472 .193 
APropellera rellOYed 
(e) M = 0.082; R = 4,000,000; ~ = 2 6°; it = -40 
.. CL ex Cm TCAT J,. CPaT .. CL ex c. TeAT J,. CPa • .. CL ex 
"" 
TCaT J,. CPaT , 
0.495 0.037 
, 
0.067 &14 . 40 1.433 0.156 0 2.17 0.195 - -- -- - - -- 8.30 1.011 0.090 -- - - -- - -- - -- - --2.18 .492 .040 .198 -0.009 1.083 0.006 e .31 1.027 m2 .097 -0.007 1.089 0.002 14.40 1.452 .179 .045 -0.006 1.087 0.012 2.18 .,oe 
·005 .214 .042 .949 •049 e.32 1.066 .0)8 .119 .0)8 .950 .048 14 .46 1.607 .103 .045 .043 .952 .054 2.19 
·525 -.039 .232 .097 .847 .082 e.33 1 . 114 
·005 .145 .087 .e57 .075 14.48 1.680 .069 .076 .096 .e47 .084 2.20 .545 -. 100 .254 .175 .749 .108 e.36 1.176 -.060 .176 .174 .748 .110 14 ·50 1.772 .018 .113 .179 .744 .114 2.18 
.569 - .199 .285 .309 .649 .134 e.37 1.243 
-.1" .212 .303 .650 .137 14 ·54 1.886 
-·059 .167 .302 .648 .140 2.20 
·609 -. 373 ·316 ·531 .548 .165 e.41 1.350 -. 314 .277 .533 .548 .165 14 .58 2 .034 -.200 .247 .514 .549 .167 2.21 .660 -.601 
.350 .e32 .468 .188 e.45 1.460 - .531 .350 .e16 .470 .190 14.63 2.199 -.404 
.348 .801 .471 .191 
~\.21 
.671 .045 
.1'3 - -- - -- - --
, 
10. 34 1.184 .082 .065 - -- - -- - -- &16,42 1.549 .206 -.0)8 
- -- - -- - --4 . 21 .672 .049 .158 -. 006 1.087 .004 10.35 1.195 .086 .074 - .007 1.085 .005 16.41 1.530 .214 .004 .007 1.058 .027 4.23 .697 .013 .176 .041 
·945 .049 10.)6 1.251 
·053 .099 .042 .948 ·051 16.43 1.599 .192 .022 .046 
·949 .060 4.23 .721 -.028 .199 
·096 .845 .077 10. 38 1.303 .017 .124 .096 .e47 .09'3 16 .45 1.673 . 169 .036 .097 .e51 .091 4·25 .755 - ·090 .222 .177 .750 .107 10. 40 1.375 -.0)8 .157 .176 .749 .110 16 .53 1.916 .071 .096 .175 .750 .117 4·27 .795 -.191 .255 .305 .650 . 135 10 . 44 1.465 -.126 .203 .309 . 648 .137 16.56 2.034 .001 .145 .302 .649 .141 4.29 .e55 -.352 .301 .529 ·551 . 163 10.47 1.586 -.288 
.273 .,28 .547 .168 16 .61 2.204 -. 132 .241 .511 
."9 .172 4.31 
·926 -·586 .349 .e24 . 469 .189 10 .,. 1.724 -.494 .346 .e21 .470 .190 16 .65 2 . 318 -. 23e .303 .670 
·500 .185 
'6.26 16.66 2.376 - ·308 .358 ·777 .474 .192 .e47 .054 .120 
- -- - - - - - - "12.39 1.355 .102 .036 - -- - -- - --6.26 .e50 .060 .123 
- ·005 1.086 
- -- 12.39 1.372 .106 ·053 -. 007 1.084 .008 8 18 . 43 1.617 .282 -.044 - -- - -- -- -6.", .881 .024 .144 
.039 .949 ·051 12. 42 1.459 .074 .073 .045 .946 .056 18 .41 1.584 .289 .006 
·005 1.074 .030 6.29 
·923 - .014 .167 .093 .e50 
·078 12.43 1.502 .040 .102 .097 .846 .084 18.44 1.699 
·258 .001 .047 .952 ·065 6.31 
·966 -. 075 .192 .181 .748 .106 12 . 45 1.578 - .013 .141 .177 .747 .112 18.46 1.769 .232 .027 .102 .e46 
·096 6.32 1.021 -.171 
:41 .303 .652 .134 12.48 1.678 -.097 .191 .302 .650 .139 18 .49 1 .e52 .211 .097 .178 .750 .122 6.35 1.103 -.337 ·536 .548 .164 12·53 1.e15 -.249 .268 .523 .547 .168 18 ·53 2.000 .147 .143 .306 .648 .148 6.3e 1.199 -·566 .343 4821~ . 469 . 190 12·58 1.968 -.449 .358 .e15 .470 .189 18 .61 2.271 -. 010 .292 .509 .550 .173 
18 .64 2 . 397 -. 130 .368 .676 .497 .186 













TABLE XI.- LONGITUDI NAL CHARACTERISTICS OF A FOUR-ENGl NE PROPELLER--DRIVEN AIRPLANE CONFIGURATION 
HAVI NG A 40° SWEPT WING OF ASPECT RATIO 10. TAI L REMOVED; OUTBOARD F LAPS DEFLECTED 30° 
M = 0 . 082 ; R = 4,000, 0 00; ~ = 26° 
. eL Ox "- '1'ea,. J • • CPa,. . eL ex e. Teav J , . CP ... . eL ex "- Tcav J •• CPav 
&o?l1i O. 1l23 0.031 -0.200 ' B.<6 00900 0 .051 -0.172 
- -- - -- -- - '1'.36 1.331 o·m -0 .1"3 - -- - - - - --2 . 1_ 
" )10 .035 -. 191 -0.006 1.083 0.00> 8 .27 .916 .061 
-.'" -0.006 1.081 0."'" 10.37 1.36' . U7 -. 11.4 -0.006 1.081 0 .01) 2 .1, 
.'lo6 - .001 -.19' .0)8 .9'7 .0109 8.28 .~ .028 -.U9 .039 .9'8 .",2 l" .~ 1."48 .077 -. 109 .040 
.9"" .0,", 2 .16 . lo62 -.04, - . 192 .098 .8111 .080 8.29 1.000 - . 011 -.150 
·097 .8'J .080 1"."2 1. '33 .04J -.102 .096 .839 .089 2.11 
.' 80 - · 109 -. 189 
·m .7" .liD 8.31 1. <1.57 - .072 - .100 .181 .1"2 . 111 111 .'" 1.606 - . "", .-.088 .171 .7112 .u, 2.18 
·"'3 -.2111 -. 186 . )19 .6<1 .1)8 8 . 33 1. 12.1! -.u;, -.1)1 .310 .6" .137 14. 46 1.69' -. 088 - .071 
·297 .6<6 .1kO 2.20 . ,)10 
- .376 -.179 .,00 
."" .166 8. 36 1.216 -.32' - .120 ."'2 ."', .16' 111 .'2 1.870 - .2)2 -.0119 .,.8 .,.., .169 2 . 21 
.'" - ."90 - . 172 .679 ."" . 178 8 ."" 1.31.5 -.~ -·099 .83' . lo66 .190 1".'. 1.953 -. 337 - .028 .670 ."", .183 2 . 21 .,,;; -.601 -. 166 .823 .lo69 .189 l •. ~ •. 026 
-."'3 -.004 
·793 .'70 .191 
· 10 . )0 1."", .068 -. l6Io 
---
"'.18 .:>8' .037 - . 193 
- - - -- - - -- 10.30 1.072 
.07' - . 1"2 -.007 1.080 .008 - 16.38 l ."1al ."9 - .128 - - - - -- - --",19 .,~ .040 -. u;, - ."", 1.~ 
·007 10.32 1.123 .039 - .139 .010. .9loo .",7 16 .37 1.1123 .176 -.08, - .COlo 1.086 .Olil 11 . 19 .611 .006 - . 180 .0100 .9lo6 .0109 10 .3" 1. 181 .003 - . 132 .~ .8<2 .080 16.39 1. "99 . 108 
- ·072 .041 ."'3 .060 
' .20 .6<. -.039 - . 179 . 100 .8101 .081 10 .36 1.2"'9 -.~1 
-."" .174 .7" .109 16 .• 4 1.639 .090 - .057 ·093 .8'6 .086 '.22 .67J - .098 -.176 . 179 .7lo6 . 109 10.36 1.329 -.1111 - .m 
·m .647 .138 16 .47 1.13· 
."" -.037 .170 .7113 .u, 4.211 .708 -.2010 - .168 . 320 .6"" ·137 10. 1t1 1. 433 
-· 297 -.098 
·"'9 . ,108 .167 16.'" 1.611, - .021 -.003 .Jil .638 .143 ' . ., .763 - .369 -. 160 
.'" 




' .27 .788 - .141'2 -.1'3 .680 .,.. .lTI 10 .4, 1.~ 
- ·m -.013 .821 .'68 .lll9 16."; 2.10) - .24' .0" .666 .,.. .186 
'.28 .613 -.,e6 - .147 .8J3 . lo67 .187 16.'9 '.182 -·331 .086 .78< .470 .192 
&6.22 · 12 .) 4 1.207 .oe, - .160 - -- - --
'l8 .38 .7. ) .0106 - .180 - -- 12.34 1.22:1 .089 - .128 
- ·009 1.063 .009 1.080 .2"'3 -.090 
- -- - -- - --6 .23 
·m .0107 -.172 -."", 1.076 .006 12 .36 1.292 .",7 -. 120 .0100 .9" .",7 18.36 1.4'3 
." - .046 -.003 1.081 .02, 6" 3 .78' .018 -. 167 .038 .~1 .010, 12. 38 1.3" .020 - .118 .~ .8loo .080 18.38 1.'38 . 221 -.022 ."' . .90' .068 6 . ., 
.816 -.024 -. 168 .096 .8', .080 12 .00 1.·3· -.031 - .U2 . 168 .7.' .il3 18 .• 1 1.62:1 .198 
·007 ·097 .8103 ·09, 6.26 .860 - .080 - . l6Io . 180 .747 
·109 12.·3 1.'31 - . 12. - .096 . 308 .64 • . ].."'3 18.113 1.702 .163 
·0,3 .171 .7'3 .122 6 .28 .912 -.191 
-.1" .32' .639 .1)8 12 . il7 1 .~7 - .271 - .070 
.'30 :~~ :w, 18.08 1.86, ."", .127 .208 .606 .1i11 6. 30 .982 -. 3'09 -. 11ao 
."3 ., 4, . 166 12 .·9 1.736 -. 377 -.~2 .673 18 .'2 2.033 -.068 .1610 
."9 ."'7 .172 6.32 1.023 
-."7 -.131 .681 .,.. .179 12.,1 1.7~ - .'6< - .03'" .809 .'68 .188 18."; 2.1n - .l62 .191 .667 ."", .187 6 .3' 1 .~ - .";7 -.118 
.83' . lo67 . 188 _~ 2.209 -.229 
.209 .772 .473 .193 
aPropeller. rellOved. 
TABLE XII.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGlNE PROPELIER- DRIVEN AIRPLANE CONFIGURATION 
HAVING A 40 ° SWEPT WING OF ASPECT RATIO 1 0 . TAIL HEIGHT, 0 . 10 b / 2 ; OUTBOARD FLAPS DEFLECTED 30° 
(a) M = 0 . 082 ; R = 4,000 ,000; ~ = 26°; it = 0 ° 
. eL ex 
"- Te • ., J .. CPa,. . eL ex "- '1'ca,. J •• CPu . "'- ex "- '1'ca,. J .. CPa,. 
"2 .1, 0 . ... 52 0.033 -0 .217 
--- ---
'8.29 0.97'" 0.062 -0. )106 
- -- - -- - - -
au."'1 1.',e 0.131 -0."'99 ---
'." .", 
.036 - .226 -0.000 1·079 0.003 8.29 .966 .~ - .32:1 -0 ·007 1.oe, 0.00' 1"' .• 2 1··97 :~ -."'3 -0.006 1.080 0.009 • . 16 
.'" 
.003 -.221 .036 .~3 .0100 8.30 1.006 .037 - .328 .030 .967 .0100 1 • .•• 1.m - .,12 .031 . ~' .056 
•. 16 .lo68 - .oIol - .221 .~ .8<0 .080 8 . 32 1.~' -.001 -·330 .088 .s" .~ ".·7 1.606 .~ - .,.e ·091 .8<8 .08l0 
2 .11 .083 -.10< - .211 .1~ .1·1 ·107 8 . 33 1.113 -.060 - ·321 .1~ .1"'1 . 109 1"'."'9 1.132 .012 -."'3 .160 . ~, . U2 
' .19 .,U - .209 - .216 .309 .6<6 .100 6 . J:) 1.180 -.161 - .})9 . })9 .6<6 .137 lO." loS,. -.071 - . ,21 .299 .607 .100 
' .20 
."" 
-.361 - .212 . ,16 .,'" .16' 8.38 1·271 - . 32:1 - .311 . '39 
."" 
.168 1 •. '1 2·009 - .209 -. , 1. .,il .,,1 .168 
2.21 . ;1 - .m - . 203 .690 .'98 . 181 6 .• 0 1.331 -.Ul - . 320 .69' .'98 .180 1 •. 60 2. 103 - .31, - .,12 .66 • .,.. .182 
2.22 
· '72 - .'93 -.198 .820 .lo69 .188 6 .42 1.319 -. '32 -. )22 .816 .470 .190 14 .62 2. 116 - . 399 -.~ .780 . 413 . 191 
&11 .20 
.627 .0100 - . .,7 - - - -- - - - - "lO. 33 1.100 .~ -. 390 - -- - -- --- "16." 1.,,,, . 186 - .'31 --- ---4.19 .620 .ok1 - . 26< - .004 1·077 .010 10 . 33 1.1" .078 - . J/l8 -.009 1.081 .009 16 .• 1 1.,.2 .2010 -.,11 -.000 1 .0'7- .019 
' .20 .600 .009 - .260 .OJ:) .~7 .048 10. )10 1.189 .",2 -· 393 .031 .963 .0107 16." 1.621 176 - .,18 .0100 .902 .062 
• . 21 .663 -.O~ -.2:16 .090 • 8<8 .081 10 . 31 U"9 .01' -. loo6 .087 .s,. .080 16 . • 9 1.713 .122 -.523 .088 .s, • .089 
' .23 .693 - .097 -.~2 .178 .7.7 .109 10. 38 1. 323 - .0100 -."'U .16' .~3 . 108 16." 1.871 . 080 - . '27 .171 .7' 3 .il' 
• . 2. 
· 727 -.19' - .249 . 310 .608 .136 10.42 1 . ... 16 - .131 -.008 .308 .64, .1"" 16." 1·992 .007 -."3 .m .64. . 102 
' .27 .782 - ."7 -.21ao . ,)10 ."'9 .u;, 10.'6 1.,00 -.296 - .009 .'38 .,., .168 16.'9 2 .~3 -.W -.080 .m ."1 .169 
' .28 .809 -.1083 - .2)1 .691 . '99 .180 10.08 1.611 -.009 - • • 12 . 6810 .'99 .183 16.62 2 .239 -·209 
-.'''' .600 .m .182 
' .29 .832 -.,so - .22. .832 .lo68 . 190 10.", 1.662 - .089 - . • 13 .800 .'72 .189 16.64 2. )2. -.29" -.·31 . ~7 .·76 . 193 
'"6.20 .802 .0109 -.m - - - --- --- 'l2.38 1.318 .092 - .. ,'" --- -- - - - - ~.42 1. '98 .281 -. ,12 ---6.2. .791 .m - .302 -."", 1.080 .003 12 .36 1.317 .098 -. <108 -.010 1.088 .009 16 .• 1 1.,s, . ..., -. lIn - .003 1 .~ .026 
6 • ., 
.821 .003 - .296 .034 .960 .04. 12.39 1.379 .069 - . • ,1 .033 .~ .",1 18." 1.690 
·" 7 -.~1 .036 .~ .063 
6.26 
.8'7 -.020 -.297 ·091 .S,3 .079 12.41 1 .• '7 .033 - . '66 .091 .8'7 .083 18. lo6 1.m .236 -.490 .089 .s" .091 
6.28 .698 -.080 -.269 .180 .1'41 .106 12."''' lS!6 - .018 -.415 .161 . ~l .112 18. 108 1.623 . 207 -.'''' .16l .~ . . 123 6. 30 .9lo6 _ .l~ -.280 .3010 .6,1 .136 12 .108 1 .639 - . 101 - .;e, .292 .6'3 .1"" 18.'3 1.997 .121 - .• 23 .291 .';'1 .1'6 
6 .33 1.026 -. )103 -.270 .,00 
."'7 .166 12 .,1 1.776 -,2.1 -. 471 .,11 ."3 .167 18.:>9 ' .200 -.033 -.Iaol ·"'3 ·"3 .112 












TABLE XII.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE PROPELIER-IlRDlEN AIRPLANE CONFIGURATION HAVING !2l 
A 40° SWEPT WING OF ASPECT RATIO 10. TAIL HEIGHT, 0.10 b/2 ; OUTBOARD FLAPS DEFLECTED 30° - Continued f.; 
(b) M = 0.082; R = 4,000,000; ~ = 26°; it = 0°; Inboard propeller only : 
n CL 
"" 
C. To J Cp n ct 
"" 
C. To J 
&2 .1, 0.4,. 0 .033 ..0 .211 f<>:~ - - - - -- &8.29 0·974 0.062 -<>·34<; f<i.~ 2 .1, .44<; .03' -.220 1.017 0."", B.29 ·912 .06, -. 342 1.087 2.1, .4~3 .016 - .213 ·9)8 .0," B.)O .9')6 .048 -·334 .039 .947 
2.16 .460 -."", 
-·209 .101 .B3' .079 B·30 1 .01, .030 -·323 .094 .846 
2.16 .4<;, -.036 - .207 .184 .7lB .106 B.31 1 .0110 0 
-·303 .1~ .748 
2.11 . 473 -.084 -.203 .)04 .649 .136 B.31 1.064 - .048 -.2B, .310 .646 
2.11 .47& - .166 -. 199 .",B .,,0 .168 B.33 1.100 -.1)2 
-.26' .,.., .,..4 
2.11 .481 -.289 -.191 .841 .46, .190 B.3' l.l~ -.243 -.261 .849 .464 
&4.20 
.627 .040 - .2,7 --- - - -
---
10 10 . 33 1.1100 .07' -·390 
------4.19 .623 .042 
-.2" -.006 1.08, .001 10 ·33 1.146 mB -.)8, - .008 1.083 4.20 
.63' .0114 -.246 .040 :~, .a,o 10·3" loIn .063 - ·386 .03B .946 4.20 .640 .003 -.239 ·097 .078 10·3' 1.204 .040 - ·37B .094 .844 
".21 .6'3 -.027 -.233 .180 .746 .10, 10·36 1.23' .0lB -.)68 .171 .747 
'.21 .663 -.012 - ... 6 ·310 .647 .131 10 ·37 1.2~ -.030 
-·3" . )20 .63B 4.22 .680 -.,,60 - .212 
."7 
."" 
.163 10.]9 1.329 -.104 -·336 
.'39 .,.., 4.23 
·696 - .279 -. 199 .848 46, .191 10.t.o 1.361 -.156 -·327 .677 .,01 
10.41 1.395 -.217 -.]22 
.B3' .465 
"6.211 .802 .049 
-. ]0' - - - --- &12.38 1.31B ·092 _. 4,4 - -- - --6.24 
.793 ."," -. )02 - .006 1.08~ .001 12·37 1.31B .096 -.438 -·009 1.08~ 6.24 .807 .034 
-·295 .04, .936 .a,2 12·39 1 .356 .080 -.434 .03B ·944 6.2~ .824 .015 
- .27' ·097 .84, .081 12.40 1·391 .062 -. 433 
·092 .B4, 6.26 .840 -.016 - .264 .190 
·739 .107 12.41 1. 433 .037 -.4]0 .16, .748 
6.26 .860 -.06~ - .2,0 .324 .600 .134 12.43 1.490 -.004 ~.422 .)02 .646 
6.27 .B77 -.13B -.236 
.'3' ·"'9 .160 12.44 1."9 -.071 -. 407 ·'31 .,46 6.2B .917 -.264 -.220 .B56 .464 .191 12.46 10m - .12B 
-·395 .66, ·,03 
12 .47 1.633 -.lB4 
-·388 .823 .466 
~ropell.·... relllOVed 
(c) M = 0.082; R = 4,000,000; ~ 26° ; it 
n ot 
"" 
C. To J Cp n CL "x C. ~o J 
&2.1, o .4~ 0.033 ~ .217 
- - - - -- --
&8.29 0.974 0.062 
-<>·34<; 
- -- - --2.16 
.4" .03' -.224 -0.004 1.081 
O'rn 
B.29 .975 .064 
-· 3%> -<>.003 1.07~ 2 .16 .459 .019 -.22B .033 .964 .0 B.29 .994 .01J.7 -.)60 .037 .951 2.16 . 464 -.002 -.226 .087 .B59 .0 B·30 1.011. .029 
-· 367 ·089 .B,4 2.11 .4n - .0]6 
-.230 .111 .Bl .1 B·32 1 .041 -.001 -· 37, .112 .7,0 
2 .11 
·489 -.088 - .229 .)10 .646 :~~ B·33 1.077 - .0,1 -.)82 ·311 .646 2.lB .,as - .110 -. 230 .,.B :("J B.3' 1.12, -. 132 -. 394 ·"9 .,46 2.19 .,.. -.242 
-.232 
·699 .182 B·37 l.l~ - .196 
-·399 ·700 .499 2.19 
· '31 -.293 - .236 .1l26 .468 .193 B.3B 1.181 -.243 




";.001 - -- &10.33 1 .140 .075 -·390 - - - - --4.20 .62B .042 -.263 1.084 .003 10.33 1.148 .080 - .400 
-.008 1.087 
' .20 .63B .026 -.270 .034 .961 .046 10.34 1.17' .064 -.408 .03B .947 4.21 .6,. .003 -.271 
·093 .849 .080 10.3~ 1.203 .043 -.421 
·097 .B39 4.22 .666 
-·029 -.277 .173 .~ .112 10·31 1.231 .014 -. 434 .180 .73B 
'.23 .688 -.082 -.281 . 314 .643 .140 10·31 1.274 -.033 -. Ul1 
·319 .639 4.24 
.719 
-·169 -.284 .,40 .,... .171 10·39 1.334 -.113 -. 462 .5,. .540 4.24 
.732 
-·229 -.283 ·101 
·498 .lB4 10.40 1·374 -.112 -.472 .682 .499 4.2, .747 -. 281 -.283 .829 .468 .1911 10 ..... 1 1.397 -.218 -. 47' 
·809 .4ro 
&6.24 .802 .049 -. ]05 
-- - - -- ---
&12·38 1.31B 
·092 _.4,4 - -- - - -6.24 .800 
.0'1 -. 308 ~ . OOl 1.082 ."", 12 · 3B 1.32' ·097 -. 464 -.008 1.081 6.2, .B16 .036 -.308 
.03' .960 .04~ 12.3B 1.3,0 .083 -. 479 .031 
·959 6.2' .B33 .01, -.316 ·091 .B,. .079 12 . 40 1.391 .063 
-· 489 ·090 .B41 6.26 .B56 - .017 
-.326 .176 .147 .111 12.41 1.1131 .037 - .,a, .166 . 747 6.27 .881 -.068 
-· 3]0 ·313 .646 .140 12 . 43 1.481 -.007 -.,.4 
·306 .644 6.29 ·919 -. 150 -· 33~ . ,41 :("~ .170 12.4L 1.,,1 -.073 -. "'7 ·532 . ,46 6.29 ·9,0 -.2111 
- ·337 .704 .lB3 12.46 1.596 -.140 
-· 557 .677 . 499 6·31 ·966 -.262 -· 339 .B30 ·469 .193 12.47 1.629 -. 184 -.563 .801 .470 
&Propeller. ruoved 
Cp ~ CL 
"" 
C. To J C. 
---
a l l4.41 1.4:;8 0 .131 -<>.499 f<i.004 -- - - --0.003 111.41 1.414 .1)0 - .482 1.086 0 .010 
.0,1 14.42 1·,03 .116 - .47) .03B .948 .0,7 
.077 lli.43 1.'32 ·097 -. 461 .100 .B34 .08, 
.108 14 . 44 1 . '11 .074 -. 447 .166 .748 .113 
.136 14 . 46 1.629 .036 -.447 .297 .648 .140 
.168 111 . 48 1.114 -.030 
- ·'33 
·"9 .~ .166 
.190 lk.,o 1.764 -.083 -.42' .669 
·,03 .180 
14.,1 1.806 - .136 -."14 
.B"O .467 .192 
- - -
&16 . 42 1.5'" .186 -·531 - --
, 
- - - -'~'7 i .010 16.42 1."'3 .194 - ·501 -.OCl! 1.07) 
.0'" 16.43 1.:>87 .180 - .,14 .039 .948 .061 ' 
.083 16.44 1.613 . 157 -.,.6 .094 .B44 .089 
.110 16.4, 1.671 .134 -.495 .,,67 .7)B .115 
.13' 16 . 47 1.124 .100 •. 494 .295 .648 .143 
.167 16.,1 1.S,3 .042 -. 460 
.'11 .,49 .171 
.176 16·'3 1.920 -.029 - .449 .664 ·,03 .lB3 
. 191 16." 1.989 -.010 -. 430 .794 .468 .192 
- --
&18.42 1.598 .2Bl -·512 - - -
--- - --
.010 IB'39 1.577 .27B -. 485 -.003 1.087 .023 
.0,' lB.43 1.637 .266 -.,o~ .039 .948 .06, 
.084 lB. 42 1.634 .269 -. 442 .094 .B46 .093 
.112 lB . 43 1.64, .244 -. 433 .168 .747 .119 
.13B IB.4~ 1.742 .214 - ... B .2911 .648 .146 
.167 lB. 49 1.a,6 .151 
- ·389 .508 .,,0 .112 
.180 IB.,o 1.919 .112 -·341 
.6" .,02 .184 
.190 lB.,. 1.98' .066 -. ]00 .781 .470 .195 
0°; Outboard propeller only 
Cp ~ CL "x C. To J Cp 
- --
a 14 . 41 1.4:;8 0 .131 -0.499 
- - - - -- ---0.001 14.42 1.,02 .122 
-. 513 -<>.006 1.081 0·009 
.049 14.43 1.,.6 .110 
-·"3 .031 ·96, .048 
.018 14 . 44 1.569 ·093 -. 541 .082 .851 .087 
.109 14.46 1.613 .066 
-." , .168 .146 .115 
.139 14.41 1.668 .026 
-· 569 ·300 .646 .142 
.169 14 . ,c:> 1.146 -.046 
-·m · '36 .,42 .169 
.184 14.'1 1.797 - ·097 -.606 .662 .,02 .184 
.192 14.~ 1.8]2 -.145 -.616 .nB .473 .195 
- --
&16.42 1.,,4 .186 
-· 531 
- - - -- - - --
.003 16.42 1 . ,41 .191 - .,41 - .004 1.085 . 011 
.048 16 . 44 1 . 601 .186 
-. 544 .033 .964 .0:;8 
·079 16.48 1 · 731 .124 -· 571 .084 .S,1 .087 
.106 16 . ,0 1.781 .101 -. :;87 .171 .7,. .116 
.137 16.~1 1.842 .060 
-·609 .295 .648 . 144 
.16, 16 . ,.. 1.929 - .006 -.63B .~12 
."'9 .173 
.lB3 16·56 1.988 -·057 - .648 .6~7 .,02 .1B, 
.192 16.~7 2 .026 
-·098 -.652 .712 .473 .19:) 
- --
618.42 1.598 .281 - .,12 
- --
- -- - --
·009 18.41 1.589 .2B, -. ~l -. 004 1.090 .020 
.049 lB. 42 1.606 .212 
-· '30 .036 .960 .063 
.08, 18 . 44 1.664 .261 
- ·"3 ·092 .B,o 
:ffi i .ll~ lB . 4' 1.699 .243 -. 508 .166 ·7,0 .140 lB.47 1.7B3 .182 - .!I21 .296 .648 .110 lB.," 1.B" .115 -· ,.1 .,0, .,,1 .171 
.lB3 lB.," 1.923 .015 - ·5,0 .653 
·'"3 .186 
.191 lB. 52 1.966 .040 







TABLE XII .- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE P.rWPEu.ER--{)RIVEN AIRPLANE CONFIGURATION HAVING 
A 40° SWEPT WING OF ASPECT RATIO 10. TAIL HEIGHT, 0 .10 b/2; OUTBOARD FLIU'S DEFLECTED 30° - Concluded 
( d) M = 0.082 ; R = 4,000,000; ~ = 26°; it = -80 
0 CL "x C. T 
' .. 
J.v cPa. 0 CL "x C. T 'av 
J
ov CPa,. 0 CL Cx C . T J ov CPav 'ov 
·2.11 0.)40 0.03' 0.<>'6 -- - -- - . - - &8.25 0.870 o.~ f-o.09O --- 1.14 . )1 1.36' 0.U6 ~ , 228 --- --- -- -
2.12 . 348 .039 .046 -0.004 1 .076 0.00' 8.2' .876 .063 - ·090 -0 .006 1.08, 0.000 H.)8 1 . )97 .120 -."'" 0.006 1.08, 0.006 
2.12 
·362 .00' .048 .0)6 .91.7 .046 8.27 .926 .026 - .0." .0)8 .9'0 ."", 14 . 41 1.466 .060 -. 206 .040 .94) .0,7 
2 . 13 . )78 - .039 .0:>0 ·096 .64, .060 8.28 .966 - ·009 - .066 .096 .64, .060 14 . 4) l.~l .049 - .207 .0<}' .8li) .066 
2.1" 
·397 -. 101 ·0,3 .179 .744 .106 6.30 1.018 -.067 -·0,3 .160 .7"5 .10<} 14 . 106 1.649 - .003 - .205 .110 .744 .U' 
2 . 1, 
."1' - .196 .0,' . 30'} .648 .1)6 8· 31 1.08) -. 162 - .031 .306 .6>6 .1]6 111 . ,0 1.76, - .065 - .191 .30'} .64) .1102 
2 . 17 
.'50 - ·373 .072 .540 .,46 .167 8.)li 1.1611 -. 326 .OO! 
."" ."" 
.1.61 14.'3 1.913 -.228 -.166 .526 .546 .171 
2.16 , '72 -·m .062 .632 .467 .190 B. 31 1.256 -."" ."'" .S)) .467 .190 Iii." 2.000 -.m -.1]6 .670 .500 .1"" ll.i.,a 2 . 071 - .1118 - .U6 
.79' , lil0 .1<r.l 
&" .16 
.'19 .oa.o 0 --- --- - -- &10 .29 1.0)1 .011 • . 1)4 - -- - -- &16 . 40 1 . 499 . usa - .216 --- - -- -- -
' .16 .,.6 .04, .003 -.006 1.085 -.O(ll 10·30 1.06, .071& - .123 - .006 1.07' ·009 16.39 1.4." .165 -. 235 ·.004 1.087 .Ot6 
4.17 
·553 .006 .010 .039 .9'3 ."", 10·31 LUI. .042 -. U6 .""2 .940 ·0,3 16 .40 1."3 .156 - .2)1 .042 .942 .064 
4.19 
.'72 · .031 ·009 .096 .647 .016 10.33 1.169 .006 -.103 .092 .641 .061 16 .41 1 .103 ·099 -. 222 .096 .642 .0<}1 
4.19 .602 - ·097 .010 . 181 .7106 . 10<} 10·3' 1 .234 - ·0,3 - .069 .175 .1ia3 .112 16 .49 1.7~ ."'5 - .212 .173 .740 .u8 
11 .21 .636 - .193 . 000 ·307 •• ;107 .1)6 10·31 1.313 -. 11i6 -.062 ·32' .6]6 . 131 16.50 1 .8-119 - .006 - .151 .)01 .61111 .14.4 
.4 .23 .689 - .]62 .0]6 .,.., 
."" 
.16, 10.40 1.1020 - . )01 - .021 . '36 
."" 
.166 16.56 2.082 -. l ial -. I1i6 ."'7 .'37 .170 
4.25 .13· - .5/14 .067 .63' .467 .169 10 . 11, 1.,]6 -· 50' .0111 .816 .469 .191 16.59 2 .169 - .242 ·.121 .670 ·'99 .16' 16.60 2·205 - .)20 - .09' .181 .1111 .194 
806.21 .101 .046 - .0118 - -- --- --- "12 .3' 1.213 .067 - .187 -- - - -- --- 80 18.40 1.~7 .246 - .266 --- --. ---
6.21 .70J .0,3 - .0102 -.oa, 1.067 .OQIo 12 .34 1.239 .0<}1 - . 163 -.oa, 1.071 .010 16·J9 1.502 .2'7 - .196 - .006 1.065 .020 
6.22 .736 .011 -.033 .039 .9"1 .a,o 12 . ]6 1.303 .0,7 - .156 .0111 .940 .a,6 18 .112 1.630 .22B - .2]6 .• :42 .qloO .066 
6.23 . 770 _.0211 - .0]2 .097 .64' .061 12 . 38 1 . 363 ."", -. 1'3 ·093 .643 .064 18.113 1 .613 .2a, - .212 ·193 .8.411 .09' 
6 .2, .813 - .066 -.020 .182 .7"1 .UO 12 .41 1.4114 -.0)2 -.137 .173 ·7ial .il3 18.4, 1.168 .169 -.171 .110 .1111i .121 
6.26 .656 - .t81 - .006 ·309 .6'07 .131 12.411 1."" ·. 118 -.u8 .30'} .6114 . 1111 t8.,1 1.939 ."", - .103 ·301 .646 .t4, 
6 .28 
·92' -. 34, .019 ."'2 .546 .167 12 . 46 1.6611 - .272 - .082 .,]6 ."" .169 16.56 




6. 31 .967 -· 566 .061 .636 .467 .169 12 .,. 1.606 - . 410 - .046 .605 .469 .192 18.')9 2 .2)8 - .1'3 - .033 .666 ·501 .187 16.62 2 · 323 -.222 - .010 .763 .1173 .196 
"PropeUer. rdO"'ed 
TABLE XIII 0- LONGITUDINAL CHARAC TERISTICS OF A FOUR-ENGlNE PROPELLER~IVEN AIRPLANE CONFIGURATION 
HAVING A 400 SWEPT WING OF ASPECT RATIO 10. TAIL REMOVED; INBOARD FIAPS DEFLECTED 600 
( a) M = 0 . 082; R 4,000,000; 13 = 26° 




. CL Ox C. T, J ov c. 0 CL "x C. T J av c. 
ov av 'av ., 
80 2 .21 0.756 0.066 0 .013 - - - -- - - - - a8.38 1.233 0 . 123 0.03' - -- - - - a 14 .4) 1.,U 0 .2]2 0.01' -- - -- - - - -
2 .27 
.77' ·090 .011 .().006 1.060 O'oa, 6. 39 1.247 .12' .046 ~.ooia 1.07~ 0.011 14.4.4 1.," .2113 .102 0 1.~ 0 .0211 
2·29 .814 .0,7 .0)1 .039 .946 
."" 
8.41 1.313 ·097 .06' 
."'" 
.9" .a,. 14.47 1.64~ .22' .12, .<)43 .946 .~ 
2·32 .666 ."", .Ola3 .092 .649 .079 8.43 1.366 .066 .082 .096 .64' .061 14.50 1.741 .197 .1)3 . 1"" .641 .091 
2.3- .9" -.0:21 .066 .161 .75' .101 8.111 1."9' .'"'9 .107 ·175 .149 .107 111.55 1.682 .163 .16,· .179 .14, .u' 
2 ·)9 1.0)6 - .109 .069 ·299 .6,. .13' 6.'3 1.6lo6 - .046 .150 ·313 .641. .131 14.63 2.143 .060 .222 · 301 .6119 .1·1 I 
2 . .... 1.196 
- .2'" . 1l2 . ,11 ·553 .164 8.61 1.669 - .169 .200 .,,1 
."" 
.16, 14.72 2 · )99 -.041 
·299 .,.6 .544 .110 
2·50 1.)24 - .360 .1]6 .6<r.> .491 .179 6.65 2.022 -.261 .233 .690 .499 .181 14.n 2.561 - .lll .346 .666 .'96 .162 
2·'3 1.410 • . 11111 . 1119 .63' .466 .166 8.71 2.128 - ·333 .260 .622 . 469 .169 14 .80 2.666 - .166 ·376 .6u .'69 .169 
a" . )O 
·912 .096 .""7 - -- --- _. - al0 . 42 1.366 ·137 .a,2 - -- - - - - -- a16.", 1.616 .279 .077 -- - --- -- -
4 • .\1 
·932 .096 
."'" 
- .000 1.064 .006 10.43 1.406 .139 .06' .001 1.m .014 16.44 1.600 ·301 .106 0 1.081 ."", 
1i .33 .961 .011 .031 .031 
·m 
."'" 
10.45 1.466 .il7 .063 .0"" .945 .<>l< 16.41 1.699 .279 .137 .0·9 .9" .066 
4.3' 1 .031 .039 .a,2 .069 .6", .076 10.48 1."7 .066 .103 ·097 .639 .063 16.50 1.784 .2'3 .11>9 .100 .636 .096 
' . 39 1. 132 - .Oll .076 .119 .741 .1Ob 10·52 1.6n .a,2 · 129 .170 .7"" .10<) 16.,) 1.906 .22' .203 .176 .7'" .120 
11 . 411 1.2,4 - .106 .106 .)22 .6loO .1)9 10.~ 1.1324 - .(rn . 111.1 . )18 .6"" .1"" 1.6.61 2·13' .110 .2" .296 .64, .14) 
' · 51 1.4)1 -.233 .140 ."'3 .546 .167 10 .6, 2.016 - .132 ·229 .'36 .,45 . 161 16.69 2 .401 .066 .405 ·51, .,49 . 171 
11 . 51 1.590 - .349 .166 .72' .491 .182 10.71 2 .227 -. 221 .26'0 ·69' .'96 .1SO 16.14 2 . ,11 -.006 . 461 .611 ·500 .182 
'.60 1.66lo _.406 .179 .831 .467 .169 10.7' 2. 3]6 -·290 ·291 .81' .469 .190 16.1'9 2.111 -.060 . 491 .763 .'72 .192 
a6 . 311 1.010 .106 ·029 --- --- --- a12 .44 1 .491 .111 .066 --- - - - - -- a18 .43 1.61) ·379 .066 --- --- ---
6.3' 1.097 .uo .032 -.001 1.060 .00' 12 .46 1 ·'52 .173 .067 .001 1.a,6 . 02< 18.~ 1.662 .)61 .149 .001 1.081 .032 
6 . 37 1. 1'1 .064 .0,1 • .,,6 .94, .<>49 12.49 1.646 .134 .1.07 .04, .926 .061 18.11'7 t.'r)~ .362 .166 .0'9 .9'J .072 
6.40 1.209 .a,2 .067 .067 .649 .079 12. ,. 1.728 .lll .121 .10, .837 .0e6 18.48 1.823 .326 .222 .09' .655 ·096 
6.11) 1.)1) .007 .09' ·175 ·750 .106 12.56 1.655 .011 .151 .181 .74~ .UJ 18.'1 1.924 ·297 .287 .196 .134 .127 
6 . 46 1.4~ _.082 .126 . 331 .636 .138 12 .61 2 .019 .016 .195 .)16 .645 .1"" 18.'1 2·099 .266 .361 ·309 .6117 .146 
6.55 1.611, - .199 .167 . 5)9 .~ .16'0 12.10 2 .2-" -.006 .2" ·'31 ."'3 .170 18.68 2.462 .169 ."95 . ,10 ."'9 .11, 
6.62 1.606 -. J"" .197 .7U . '<r.l .179 12.1, 2 . 1o;!:, - .181 ·291 .669 .'96 .182 18.74 2 .671 .066 .,56 .661 . '<r.l .190 











TABLE XIII.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGlNE PROPELLER-IlRIVEN AIRPLANE CONFIGURATION 
HAVING A 40° SWEPT WING OF ASPECT RATIO 10. TAIL REMOVED; INBOARD FLAPS DEFLECTED 60° - Concluded 
(b) M = 0.082j R = 4,000,000j ~ = 3lo 
a. CL Cx C. Tcav J av CPav a. Cr. t) C. Tcav Jav CPav a. CL ex 0. Teav J av CPav 
"' .27 0 . 758 0 .088 0.013 - -- aB . 38 i.233 0.123 0 .035 - -- -- - - - - al~.43 1.511 0.232 0.075 - - - - -- - --
2.26 .753 .097 .005 -0.018 1.413 -0.029 B.38 1.229 .127 .048 wO.Oil 1.369 -0 . 004 14. 43 1. :>29 .239 .094 -0.005 1.363 0 .016 
2 .27 .782 .074 .020 .016 1.241 .048 B. 4o 1.259 .112 .059 .015 1.248 .050 14.44 1.567 .234 
- --
.017 1.253 .063 
2 .29 .806 .057 .026 .040 1.148 .oB7 B.41 1.304 .093 .068 .044 1.132 .097 14 .45 1.609 .212 • loB . 041 1.1:>2 .100 
2 . 31 .B49 . 031 .043 . oB~ 1.036 .125 B. 42 1.350 .075 .080 .081 1.042 .127 14 .49 1.700 .200 .129 .08'< 1.032 .140 
2 . 35 
·935 - .027 .063 .171 .885 .176 B.46 1.464 .031 .107 .166 .894 .174 14 ·56 1.933 .120 . ~73 . 161 ·894 . lB5 
2 . 39 1.064 - .122 .096 .324 .738 .225 B· 53 1.656 - .056 .159 . 327 .736 .227 14 .61 2. 156 .046 .222 .296 .747 .229 
2 . 45 1.186 - .225 .119 
·500 .646 .258 B. 59 1.B14 -.137 .198 .486 .652 .256 14 .70 2 . 361 - .032 .280 . 473 .647 .264 
2 . 51 1.335 -.354 .155 .703 . 571 .2B4 B.66 2 .017 - .262 .250 .704 .571 .288 14 .77 2 · 571 - .126 . 343 .653 . 573 .299 
84 . 30 
.912 .096 .027 - -- - -- - - - &'10 . 42 1.368 .137 .052 - -- - -- - -- 816 . 4, 1.616 .279 .077 - - - - - - - - -
4. 31 .91B .101 .021 -. 011 1.370 - .008 10. 42 1.391 .144 .063 -.Oll 1.366 -.003 16.42 1.569 .291 .103 - .006 1.371 .030 
4. 31 .943 .082 .030 .0lB 1.233 .053 10.43 1.430 .129 .074 .016 1.243 .053 16.46 1.638 .2B7 .135 .019 1.245 
·075 
4.33 .979 .065 .040 .043 1.135 .oB7 10. 45 1.471 .114 .086 .043 1.140 .093 16.47 1.709 .272 .150 .042 1.141 . 116 
4. 34 1.016 .045 .053 .080 1.047 .121 10 . 47 1.531 .095 .101 .oB4 1.035 .132 16 .48 1.754 .257 .163 .oB5 1.029 .148 
4. 39 1.115 - .014 . 077 .173 .883 .175 10·51 1.661 .052 .134 .174 .880 .1Bl 16.50 1.914 .231 .200 .175 .B74 . 196 
4.44 1.260 -.105 .110 
·323 .737 .224 10·58 1.B55 -.026 .lB5 .320 .734 .22B 16. 59 2 . 111 .191 .296 .297 .747 .235 
4. 49 1.400 -.199 .142 · 494 .648 .256 10 .63 2 .033 -.loB .235 .496 .646 .260 16.67 2 . 371 .088 . 412 .469 .648 .270 
4. 57 1.572 -. 329 .186 .704 .570 .2B5 10.71 2 .221 - . 212 .286 .681 . 576 .288 16.74 2 · 574 -.002 .479 .647 · 575 .292 
86 . 34 1.070 . loB .029 - - - - -- - - - 8 12 . 44 1.491 .171 .066 - - - - -- - -- 8 18 .43 1.613 . 379 .088 - -- - -- - --6.34 1.074 .115 - -- -.013 1.381 - . 012 12 . 4, 1.532 .173 ·090 - .011 1.371 -. 001 IB . 43 1.646 . 380 .132 - .005 1.380 .031 
6.35 1.103 .095 - - - .016 1.240 .052 12.47 1.576 " 54 .094 .016 1.240 .057 IB . 45 1.706 . 375 .162 .020 1.250 .oBl 
6 . 37 1.137 .079 
- --
.042 1.138 .090 12 .49 1.631 .136 .106 . 043 1 .1)6 .098 18. 46 1.726 .353 .169 .047 1.135 .123 
6 . 39 1.187 .057 - - - .082 1.040 .125 12 · 50 1.687 .119 .121 .082 1.036 .132 lB . 48 1.796 .343 .237 .080 1.038 .148 
6.43 1.295 .006 - - - .172 .884 .176 12·55 1.B19 .082 .153 .166 .891 .182 lB .5O 1.914 . 310 .286 .173 .B79 .201 
6. 48 1.444 -.072 
- - - · 307 .750 .222 12.61 2.011 .012 .204 .302 .746 .229 IB . 56 2. loB .263 . 365 .298 .747 .241 
6. 54 1.619 -.179 
- - - ·492 .646 .260 12.67 2 .207 -.070 .257 . 485 .648 .263 IB .66 2 . 412 .195 . 493 . 455 .651 .271 6.61 1 .789 -.298 - - - .700 . 572 .286 12 . 73 2 .420 -.177 . 320 .679 . 572 .290 IB .73 2 .637 .094 . 567 .629 . 577 .297 
Propellers removed 
( C) M 0.123; R = 4,000,000; ~ = 31° 
a. CL Cx C. Teav Jav CPav a. CL Cx 0. Tellv Jav CPav a. CL ex c. Tcav J av Cpav 
" .27 0 .763 0 . oB7 O.ceo - - - "8.38 1.224 0.120 0.047 
- - - - -- - - -
&14 . 44 1.538 0 .231 0.082 
- - - - -- - - -2.27 .757 .091 - -- -0 .006 1.345 .0 . 004 B· 38 1.22B . 129 .047 -0 . 010 1.365 -0 . 014 14 .43 1.543 .243 .098 -0.007 1.358 0.008 
2 .29 .789 .068 
- -- .029 1.189 .062 B. 4o 1.277 .106 .062 .027 1.195 .063 14.45 1.597 .223 .110 .02B 1.196 .Q19 
2.31 .B47 .032 . 046 ·094 1.032 .122 B. 42 1.348 .079 .oBl .oBl 1.046 .119 14 .48 1.688 .202 .127 .085 1.033 .137 
2.34 .926 _.024 .066 .175 .884 .172 8. 47 1.469 .031 .116 .172 .897 .176 14 . :'11 1.812 .175 .156 .160 .897 .183 
2 . 38 1.034 -. 103 .094 .315 .761 .216 8.52 1.607 - .038 .149 .288 .768 .222 14 .63 2. 138 .050 .212 .298 .756 .231 
2 . 42 1.164 -.209 .120 . 47B . 661 .257 B· 58 1.789 -.123 .201 .446 .671 .259 14 .68 2.302 -.013 .259 . 440 .669 .260 
84 . )1 
.920 .096 .026 - - - - - - - - - 610 .42 1.376 .138 .059 
- -- - -- - --
a16 . 45 1.625 .279 .oB3 
- - - - - - - --4. 30 .912 .102 . 020 -.010 1.366 - . 012 10. 42 1.392 .145 .065 -.007 1.350 -. 003 16 . 44 1.:;96 .295 . 111 -.001 1.328 .032 
4. 32 
.953 . 077 . 037 .028 1.1B7 .064 10. 43 1.440 .125 .080 .027 1.199 .065 16.45 1.663 .280 .136 .030 1 .201 .oB3 
4. 34 1.019 .041 . 057 .oB5 1.030 .124 10. 46 1.51B . 100 . 101 .077 1.050 .121 16 . 47 1.720 .267 .147 .061 1.095 .121 
4. 38 1.114 -. 009 .oB4 .171 .886 .174 10. " 1.651 .054 .133 .172 .886 .177 16 .50 1.803 .251 .174 . 104 .994 .156 
4. 44 1.243 -.092 .114 . )04 .7)4 .222 10 · 56 1.810 -.012 .174 .302 .757 .225 16 ·53 1.896 .22B .193 .170 .884 .193 
4.49 1.37B -.185 .150 . 451 .667 .260 10.62 1.984 -.091 .224 .458 .665 .260 16 . 59 2 .097 .184 .259 .296 .755 .236 
16.66 2 . 312 .117 .381 . 423 .674 .264 
a/; . 34 1.070 .107 .032 
- -- - -- - - -
&12 . 44 1.498 .170 .077 
- -- - - - - --6. 34 1.072 .113 .034 
- ·009 1.356 ·. 010 12. 45 1.530 .174 .090 - .009 1.361 .003 &18.43 1.621 . 371 .089 - - - - --
- --6. 36 1.113 .oB9 .048 .025 1.194 .063 12 . 47 1.590 . 158 .101 .029 1.191 .069 lB .44 1.657 .377 .150 -.ex)! 1.344 .039 
6 . 38 1.183 .057 . 067 .082 1.034 .123 12 . 51 1.689 .120 .120 .oBl 1.038 .131 1B .45 1.681 .366 .163 .021 1.237 .G7B 6 . 43 1.293 .008 .096 .168 .888 .175 12 . ,. 1.810 .oB4 .149 .161 .898 .180 lB .45 1.7oB . 374 .193 .047 1.140 .111 
6. 48 1 . 431 - .064 .131 .295 .760 . 220 12 .60 1.984 .020 .192 .299 .758 .226 lB .47 1.779 . 340 .230 .083 1.040 .149 
6. 53 1.580 - .153 .173 . 439 .671 .258 12 .66 2 .160 -.052 .244 .439 .672 .263 18 . 49 1.862 . 324 .272 .135 .935 .182 
18. :'11 1.955 . 300 .317 .207 .B39 .213 
18. 56 2 .092 .272 . 373 .293 .758 .241 
lB.63 2 . 301 .228 . 451 . 408 .681 .266 










TABLE XIV. - LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE PROPELLER-DRIVEN AIRPLANE CONFIGURATION 
HAVING A 40° SWEPI' WING OF ASPECT RATIO 10. TAIL HEIGHT, 0.10 b!2; INBOARD FLAPS DEFLECTED 60° 
M = 0.082; R = 4,000,000; ~ = 26°; it = 0° 
CL cL Cx C T J 
cp CL cL Cx C T J cp CL cL Cx C T J cp m Cay av m C av m C av av av av av av 
a 2 .26 0·735 0.086 0.137 - - - - - - - - - a8 .39 1.236 0.121 0.019 - - - - - - - - - a14. 46 1.587 0.234 -0.069 - - - - - - - - -
2 .26 ·739 .087 .139 -0.006 1.081 0.007 8.39 1.250 .128 .023 -0.009 1.087 0.004 14 . 45 1·580 .255 .006 -0.008 1.091 0.013 
2.28 .777 .057 .163 .039 ·946 .049 8.41 1.313 .101 .052 .037 ·950 .049 14 . 48 1.674 .227 .037 .038 · 946 - - -
2·30 .827 .022 .191 .092 .849 .080 8. 44 1.385 .070 .091 .087 .854 .081· 14 ·57 1.913 .146 .018 .093 .845 .088 
2·33 ·905 -.031 .235 .176 .745 .108 8. 48 1.499 .029 .146 .168 .749 .109 14 .60 2.014 .li8 .D78 .168 .746 .115 
2·37 1. 004 -. li8 .284 . 306 .647 .138 8·53 1.635 - .048 .215 · 309 .646 .137 14 .64 2.161 .063 .151 .298 .648 .140 
2 .44 1.155 -.248 .349 ·532 .548 .163 8.60 1.836 -. 166 ·300 ·523 ·550 .168 14 ·72 2·391 -.036 .261 ·523 · 547 .169 
2 ·51 1. 335 -. 442 .424 .814 . 470 .188 8.69 2.095 - · 339 .417 .810 .470 .190 14 .80 2.652 -. 166 . 387 .782 . 472 .190 
a4 ·30 
·905 .095 .091 - - - - - - - - - al0 .43 1.398 0.139 -. 011 - - - - - - - - - a16. 46 1. 655 .298 -. 071 - - - - - - - - -
4.30 ·907 .098 .095 -.004 1.075 .005 10 . 44 1.428 .146 .005 -. 007 1.078 .011 16 . 45 1.627 ·310 - .001 -. 002 1.075 .025 
4. 32 .963 .068 .124 .040 ·945 .050 10 . 45 1.493 .120 .032 .039 .945 .055 16 . 49 1.743 .287 .025 .038 · 952 .063 
4.34 1.021 .033 .153 .094 .848 .080 10 . 48 1.570 .094 .067 .091 .848 .082 16 ·51 1.827 .266 .028 .096 .852 .092 
4. 38 1.098 -.021 .194 .183 .744 . ilO 10·52 1.684 .053 .128 .170 .743 .111 16 .54 1.937 .236 .097 .167 · 747 .il7 
.4 . 42 1.212 -.101 .250 ·307 .647 .138 10 ·57 1.819 -. 013 .191 .292 .652 .138 16 .59 2.098 .203 .159 .294 .649 .145 
4.49 1. 398 - .234 · 337 .534 . 549 .168 10 .65 2.045 -. 129 .291 ·521 .549 .166 16 .70 2.448 .066 .298 ·513 · 549 .174 
4.58 1.609 -. 418 .424 .828 .469 .190 10 .74 2·315 -. 296 .400 .801 .470 .192 16.75 2.605 -. 020 ·392 .674 . 497 .188 16 .79 2.712 -. 063 .432 .767 . 474 .193 
a6.34 1.073 .106 .051 - - - - - - - - - a12 .46 1.533 .177 -. 028 - - - - - - - - - a18. 45 1.667 . 394 - .093 - - - - - - - - -
6. 35 1.088 .111 .057 -. 005 1.081 .005 12.46 1.569 .181 -. 001 -. 008 1.083 .010 18.46 1.711 . 394 - .008 -. 001 1.080 .032 
6.37 1.138 .081 .086 .040 .946 .050 12·50 1.662 .144 .014 .037 .948 .053 18.47 1.769 · 382 .025 .041 ·945 .073 
6.40 1.206 .049 .121 .097 .845 .082 12·52 1.748 .125 .043 .090 .848 .085 18.51 1.884 .346 .074 .095 . 844 .097 
6.43 1. 302 0 .171 .180 .748 .111 12.56 1.858 .080 .114 .165 .749 .ll3 18.54 1.977 . 316 .123 .167 . 747 - - -
6. 48 1.428 -.075 .227 ·307 .649 .138 12.61 2.008 .016 .178 · 300 .648 .140 18.58 2 .154 .266 .204 ·309 .639 .148 
6.55 1. 624 -.198 . 318 .536 . 549 .167 12.67 2.198 - .073 .257 .488 .561 .166 18 ·71 2·526 .171 ·323 ·517 · 547 .175 
6.63 1.860 -. 381 .421 .829 .469 .189 12·77 2. 496 -.240 .380 ·792 . 472 .190 18.75 2.692 .091 .389 .666 . 499 .185 18.78 2·791 .043 . 432 .750 . 477 .194 









TABLE XV.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE PROPELLER-DRIVEN AIRPLANE CONFIGURATION HAVING 
A 40° SWEPT WING OF ASPECT RATIO 10; TAIL OFF, ~ = 41°, R = 2,000 ,000, M = 0.60, 0 . 70 , 0.80 
M. 0.60 H, 0 .10 M, o.80 
~ CL Cx c" Teav J av Cpav ~ CL Ox c" Teav Jav CPav ~ CL Ox c" TCav J av CPav 
&2.04 0.1~ 0.0174 -0.0429 
- - - - -- - --
&2.04 0 .161 0.0179 -0.0452 
- -- - - - - --
"2 .04 0 .167 0.r:t>07 -0.0478 
- -- - --2.04 .153 .0207 -. 0626 - 0.003 1.946 
- --
2.04 .157 .r:t>18 -.0629 -0.005 1.934 2 .04 .162 . r:t>46 - .0683 -0.006 1.958 o:~-2.04 .152 .0085 - .0550 .009 1.849 0 .103 2 .04 .158 .0174 - .O~ .001 1.693 0.041 2 .04 .163 .0195 - .0645 .001 1.9r:t> 2.04 .151 .0036 -.0517 .015 1.807 .139 2 .04 .154 .0058 -.0519 .015 1.787 .132 2.04 .162 .0121 -.0610 .010 1.827 2.04 .150 - .0096 - .0449 .031 1.707 .223 2 .04 .154 -.0058 -.0475 .r:t>8 1.691 .201 2.04 .161 
- .0017 -.0531 .r:t>5 1.705 2 .04 .149 - .r:t>14 
-.0405 .046 1.626 .277 2.04 .153 -.0157 -.0426 .039 1.618 .2,1 2.04 .161 -.0052 -.0508 .031 1.671 .214 
03.06 .247 .0182 - .0383 
- - - - - - - - - "3 .07 .255 .0187 -.0426 - --
- -- - - -
&3 .01 .269 . r:t>ll -.0474 
-- - - -- ---3.06 .241 .0214 
- .0536 -.004 1.943 3.06 .250 . r:t>22 -.0548 -.004 1.935 3.07 .265 .r:t>,. -.0614 -.006 1.959 3.06 .21n .0ll2 - .0480 .009 1.845 .084 3.06 .251 .0186 -. o:;e8 0 1.903 .033 3.07 .266 .r:t>02 - .0569 0 1.909 .04 3.06 .242 .0039 - .0450 .018 1.786 .137 3.06 .2,. .0081 -.0458 .013 1.803 .ll9 3.07 .267 .0108 -.0512 .012 1.810 .ll 3.06 .242 -. 0100 
-.0375 .035 1.686 .224 3.06 .2", -.0047 -. 0382 .r:t>8 1·697 .203 3.07 .268 .0017 -.0466 .r:t>3 1.728 .180 3.06 .242 - .r:t>03 
-.0330 .048 1.618 .278 3.06 .253 -.0145 - .0349 .039 1.621 .252 3.07 .268 -.0033 -.0449 .030 1.687 .209 
&4.09 
.332 .0197 -.0369 
- - - - - - - --
&4.09 
.345 .<R07 - .0389 
--- -- -
&4.10 
.369 .r:t>34 - .0423 
- -- -- - - --4.08 .329 .(]227 -.0442 -.003 1.942 4.09 .342 .r:t>40 -. 0479 -.004 1.936 - -- 4 . 10 .369 .r:t>72 -.o:;eo -.005 1.957 4.08 . 331 .0127 -.0383 .010 1.841 .085 4.09 .343 .r:t>ll -.0447 0 1.910 .039 4.10 .369 .=9 - .0481 0 1.913 .042 4.08 
.332 .0070 -.0351 .017 1.794 .127 4.09 .346 .0104 -.0377 .013 1 .807 . U6 4.10 .371 .0139 -.0429 .012 1.819 .ll4 4.08 .334 -.0083 -. r:t>78 .034 '1.691 .225 4.09 .348 -.0021 -.0308 .r:t>7 1.703 .198 4.10 . 374 .0035 - .0367 .r:t>4 1.725 .185 4.09 .336 -.0186 -. r:t>34 .048 1.619 .275 4.09 .350 -.OU7 -.0275 . 040 1.625 .247 4.10 . 376 -. 0005 -.0349 .r:t>9 1.691 .208 
·,.11 .418 . r:t>22 
-.0307 
- -- - -- - --
·,.12 .435 .r:t>35 -. 0337 
- -- - - - - - - " 5.13 .473 . r:t>76 -.0390 -- - - --5.10 .414 .r:t> 49 -. 0365 - .003 1.941 5.12 .435 .r:t>67 - .0390 -.004 1.932 
- --
5.ll .474 .0316 -.0466 - .005 1.958 5. U .419 .0154 - .r:t>98 .009 1.843 .083 5.12 .436 . r:t>47 
-.0373 - .Or:t> 1.920 .021 5.13 .474 .r:t>71 -.0423 0 1.916 .0100 
5·U .422 ·0095 -.r:t>69 .016 1.797 .125 5.12 .441 .0138 -. r:t>9O .012 1.815 .U3 5·13 .479 .0184 -.0364 .012 1.822 .U6 5.U .426 -.0051 -.0192 .03' 1.696 .219 5.12 .445 .0r:t>7 -.(]226 . r:t>5 1.715 .188 5.13 .483 .0079 -.0)00 .r:t>4 1.727 .197 5.U .429 - .0165 -.0139 .047 1.621 .280 5.U .448 - .0081 -.0181 .037 1.635 .245 5.13 . 485 .00)6 -. r:t>85 .030 1.684 
·209 
"6 .13 .502 ·r:t>53 -.r:t>42 --- - -- - -- "6.14 .524 . r:t>70 - .r:t>81 
- - - ---
&6.16 
. 571 .0)66 -.0350 
- -- - - -6.13 .500 .0280 -. r:t>76 -.003 1.943 6.14 
·525 .0305 -. r:t>97 -.004 1.937 6 .16 . 581 .0391 -.0412 -.005 1.964 
- --6.13 . 505 .0177 -.0210 .Oll 1.838 .089 6.14 .525 .r:t>85 - . r:t>79 .001 1.925 .018 6.16 .582 .0358 -.0373 -. 001 1.927 .033 6 .13 .508 .01<1 -.olSo .017 1.796 .129 6.14 
·532 .0172 -.0010 .012 1.814 .ll3 6.16 .586 .r:t>58 - .03U .013 1.817 .122 
6.1' .515 
- ·0029 -.0096 .035 1.691 .229 6.14 ·537 .0057 -.0139 .r:t>6 1.718 .186 6 .16 .589 .0165 - .r:t>5.5 .024 1.733 .185 6.10 .518 - .0127 -.0056 .047 1 .625 .277 6.14 
·542 -.0034 -.ooae .038 1.639 .243 6 .16 . 592 .0131 - .r:t>33 .030 1 .694 .255 
"7.15 .584 .r:t>91 -.0206 
--- - --
"7.16 .6ll .0325 -.=9 
--- - - -
"7 .18 .648 . 0500 -. r:t>99 - -- - -- - --7.15 .585 .0323 -.0179 - .003 1.946 
- --
7.16 .615 .0357 - .(]229 -.004 1.940 7.18 .674 .0515 -.0325 -.005 1.971 - - -7.15 .589 ·r:t>33 -.0121 .009 1.852 .078 7.16 .621 .r:t>81 -.01~ .005 1.866 .072 7.18 .676 .0473 -. r:t>85 0 1.929 .0100 7.15 .592 .0162 - .0080 . 017 1.795 .133 7 .17 .627 .0174 -.0088 .019 1.765 .161 7.19 .678 .0395 - .r:t>36 .012 1.830 .ll7 7.16 .601 .0r:t>7 -.0004 .034 1.696 .223 7.17 .6]0 .0123 -.0053 .r:t>6 1.720 .190 7.19 .679 .r:t>96 -.0191 .r:t>4 1.738 .187 7 .16 .607 -.0078 .0050 .047 1.625 .280 7.17 .637 .0r:t>3 .0001 .038 1.635 .2"6 7.19 .681 .ce70 -.0110 .030 1.702 .209 
&8.17 .663 .0346 -.ou, 
- -- - - -
"e.18 .692 .0417 -.011'7 
- -- - --
&8 .19 .700 .0679 -.0160 
--- - - - - - -8.17 .665 .0378 
-·0072 -.003 1.946 - - - 8 .19 .7r:t> .0441 -.01100 -.005 1.948 8 .20 .734 .0691 -.0106 -.005 1.975 - --8.17 .674 .r:t>90 -.0011 .009 1.853 .083 8.19 .712 .0358 - .0065 .007 1.861 .081 8.20 
.. 737 .0658 -.0069 0 1.932 .039 8.18 .679 .r:t>U .0033 .018 1.792 .1100 8 .19 .719 .r:t>70 . O()l4 .019 1.771 .153 8 .20 .737 .0589 -. 0026 .012 1.834 .122 8.18 .689 .0087 .0108 .034 1.694 .226 8 .19 .723 .r:t>19 .0051 .r:t>6 1.718 .193 8 .20 .742 .0482 .0030 .024 1.743 .185 8.19 .696 -.00r:t> .0157 .046 1.630 .277 8.19 .726 .0130 .0095 .037 1.651 .245 8.20 .745 .0451 .0062 .030 1.701 .211 
"9.19 .735 .0429 - .OOil 
- -- --- - --
"9.19 .750 .0597 -.0103 
- -- - -- "9 .19 .743 . 0862 -.0024 - -- - - - ---9.19 .741 .0452 .0047 -.003 1.~1 9.20 .779 .0575 -.0003 -.005 1.956 9 .21 .782 . 0900 .0064 -.005 1.979 - --9.19 .753 .0349 .0126 .010 1.849 .096 9.21 .787 .0509 - .0039 .005 1.878 .065 9.21 .793 .0867 .0123 ·.001 1.939 .050 9.20 .758 .r:t>80 .0169 .019 1.788 .151 9.21 .797 .0404 .0126 .019 1.775 .158 9 .21 .798 .0786 .0184 .Oll 1.841 .U9 9.20 .770 .0171 .r:t>43 .034 1.697 .227 9.21 .800 .0354 .0152 .r:t>6 1.724 .194 9.21 .808 .0704 .r:t>45 .r:t>3 1.752 .184 9.20 .m .0088 .r:t>91 .047 1.630 .278 9.21 .805 .r:t>81 .0192 .037 1.650 .246 9.22 .8u .0655 .0265 .030 1.706 .217 
4 10 .20 .798 .0589 .0102 
- --
-10 .21 .806 .0803 -.0007 
- - - - - -
8010 . 19 .782 . 1091 -.0045 
-- - - --10 .21 .814 
.0569 .r:t>09 - .004 1.963 
- --
10. 21 .828 .0784 .0191 -.005 1.960 10.21 .823 . 1121 .0239 -.006 1.989 
10.21 .823 .0472 .r:t>78 .010 1.858 
·095 10. 22 .843 .0715 .r:t>51 .006 LIm .079 10.21 .832 .1086 .0299 ·.001 1.946 .039 10.21 .831 .o4r:t> .0316 .019 1.795 .151 10 .22 .8,. .0623 .r:t>96 .019 1.781 .1~ 10.22 .841 .0986 .0298 .011 1.840 .126 
10.22 .844 .r:t>9O .0386 .034 1.7r:t> .232 10.22 .861 .0558 .0325 .r:t>8 1.721 .2r:t> 10.22 .846 
.0935 .03r:t> .(]22 1.762 .183 
10.22 .850 .0011 .0423 .046 1.642 .278 10.23 .864 
·0506 .0362 .037 1.664 .243 10 .22 .849 .0908 .0313 .r:t>8 1.716 .2ll 









TABLE XVI.- LONGITUDINAL CHARACTERISTICS OF A FOUR -ENGINE PROPELLER-DRIVEN AI RPLANE CONFIGURATION 
HAVING A 40° SWEPT WING OF ASPECT RATI O 10j TAI L OFF , ~ = 51° , R = 1 , 000 , 000 
(a) M = 0 . 70 , 0 .80 , 0 .83 
M 0.70 H, 0.80 M 0 .8 
~ CL Cx c" Tcav J av Pav ~ CL ex c. Tcav J av I CPav ~ "L ex c" cav J av CPav 
&2. 04 0. 169 0.0201 -0 .01<66 - - - - - - "2 .05 0.176 0 . 0231 -0.0'78 - -- - - - "2.05 0 .182 0 . 0251 . 0.0449 - - - - -- - --2 .04 .159 .0233 - .0693 -0 .003 2.183 2 . 04 .168 .0266 -. 0716 -0.004 2.742 
- --
2 .0, .176 ·0291 - .0729 -0.004 2 ·733 
2 .04 .154 .Olll - .0587 .011 2.511 0 .251 2.04 .166 .0213 -. 0671 .001 2 .623 0 . 117 2 .04 .172 .~O3 - .0660 
·007 2 .542 0 . 181 2 .ok .1,. . 0012 -.0'98 .023 ' . 325 . 414 2.04 .16 • .0108 ::~r .014 • . 407 .310 2 .04 .111 .0028 ::~ .028 2 . 2011 ."". 2.04 .150 - .0089 - .0"22 .037 ' . 176 .536 •. 04 .164 -.0030 .031 2 . 110 . 501 2 .04 .110 - .00l2 . 037 2 .072 
.51' 
2.04 .150 -.0251 - .0336 .058 1.950 .657 2 .04 .164 - .0170 -.0407 .049 1.950 
·599 2 .04 .170 - .0167 - .0400 .050 1.895 .586 
&3 .07 .• 62 .0214 - .0431 
- -- - - -
&3 .08 
.279 .0238 -.0'73 - - - - -- - -- "3 .08 .289 .0259 -.0467 - -- - - - - - -
3.06 .253 .0238 -.0610 -.002 2 .180 - -- 3.07 .272 .0271 - .0656 -. 004 2.740 - -- 3.08 .266 .0299 -. 0666 - .004 2·737 - --
3.06 .2,. .0136 - .0541 .009 2.541 .225 3.07 .27' .0195 - .0577 .005 2 .572 .170 3.08 .283 .0203 -.059' ·007 2 ·543 . 191 
3 .06 . ,. .0008 - .01.21 .025 2.320 . 425 3.07 .274 .0011 -.0478 .021 2 . 321 · 381 3.08 .266 .0063 -. 0469 .02. 2 .257 . 411 
3.06 .2,. -.0117 -.03"1 .042 2 . 127 .568 3 .08 .276 -.0079 
- .0391 .039 2.079 .543 3.08 .288 - .0054 -.0408 .039 2 .052 .531 
3.06 .252 -.0246 -. 0287 .057 1.953 .660 3.08 .277 - .0148 -. 0357 .048 1.969 .596 3 .08 .290 - .0140 - .0362 .050 1.909 .589 
&4.09 
.353 .0222 -.0425 - - - - - - &4.10 .379 .0263 -.ow.o - -- - - - .... 11 · 399 .0297 -.0430 - -- - -- - --
4 .09 .346 .0254 - .0521 -.002 '.182 - -- 4.10 . 377 .0297 - .0576 -.004 ' .7'3 4.11 .397 .0338 - .0610 -.003 2 .735 - - -4.09 .346 .01,1 - .0452 .011 ' . 531 .224 4 .10 · 377 .0223 - .04~ .005 2 .580 .164 4.il .395 .0237 -.0516 .007 2 .'" .190 
4.09 .347 .0029 - .0359 .025 2 .330 . 425 4.10 .380 .0099 -.0403 .020 ' .33' .378 4.11 . 400 .0105 - .0420 .024 2 .269 . 413 4.09 .350 - .0089 - .0263 .041 2 . 11,4 ·562 4.il .385 -.0035 -. 0306 .037 2 .107 . 533 4.11 .402 -.0006 -.0339 .038 2 .075 .531 
4.09 .352 - .0223 - .0200 .057 1.958 .657 4.il .386 .0120 - .0267 .048 1.978 .600 4.11 . 407 - .0107 - . Q281 .049 1.926 . 597 
·5.12 .4lI2 .0258 - .0363 - -- - -- 8.' .13 . 484 .0319 - .0375 - -- - -- "5 .14 .'97 .0387 -.0418 - - - - --5 . 12 . 437 .0281 - .0438 - .002 2 .781 5.13 . 483 .0345 -.0477 - .003 2 .744 , .14 . 499 .0407 -.0534 - .003 2.736 
- - -5.12 . 440 .0lBl -.0358 .010 ' .537 .226 5.13 .484 .0272 - .0408 .006 2 .583 .165 5.14 
·500 .0318 - .0460 .007 2.548 .190 
5 .12 .4"" .0059 -.00:61 .026 2 .334 . ,18 ~ . l" .4::N .0"50 - .0311 .021 2 .336 .378 , , 14 . 509 .Olao - .0361 .024 2 .271 . 420 
5 .12 . 449 - .0067 - .0173 .042 '.137 .567 5 .14 . 495 .0023 -.0238 .Olf 2 .106 . 530 5.14 . 511 .0073 - .0302 .038 2 .087 .531 
5 .12 .453 - .0190 - .0110 
·057 1.956 .661 5.14 .496 -.0061 -.0197 .048 1.984 .601 5.14 .515 - .(XUB -.0262 .049 1.934 
·599 
"6.14 
.533 .0295 - .0337 
- -- - - -
-6.16 
. 573 .0425 -.0379 
- -- - --
&6.16 
. 573 .0522 - .0382 - - - ---
6.14 
.530 .0319 - .0342 - .001 2.781 - -- 6.16 .580 .0439 - .0403 -. 003 2.749 6 .16 .587 .0527 -.0439 -.003 2 .749 
6 .14 
· 532 .0216 -.0262 . 011 2·527 ·.37 6 .16 ·583 .0355 - .0324 .006 2.587 . 170 6 .16 . ';92 .0434 - .Q371 .006 2 ·551 .192 
6 .14 .537 .0094 - .0153 .027 2 . 324 .436 6.16 .588 .0246 -.0236 .021 2.338 .381 6 .16 .594 .0299 -.0269 .025 2 .212 . 428 
6 .14 .543 -.0025 -.0076 .043 ' .126 .579 6 .16 
·593 .0113 -.0155 .038 2 . 111 .542 6 .17 ·598 .0191 - .0204 .040 2 ·075 . 543 6 .15 .549 -.0138 -.0014 . 058 1.955 .662 6.17 .596 .0049 -.0129 .048 1.990 
·599 6.17 .611 .0119 - . 0123 .049 1.946 .597 
"7.16 .617 .0361 -.0287 
- -- - -- "7.18 .646 .0510 -.0253 - -- - -- - - - 47.11 .635 .0675 -.0241 - - - - --7 .16 .617 .0375 -.0245 -.001 ' .187 - -- 7 .18 .664 .0575 - .0268 - .004 2.755 - -- 7. 18 .659 .0696 - .0254 -.0011 2·757 - --
7.16 .620 .0268 -.0133 . 012 '.527 .253 7.18 .668 .0494 -. an5 . 006 •. 569 .174 7 .18 .665 .0594 - .0170 .007 2.560 .199 
7.17 .627 .0111 -.0058 .026 2 .335 .425 7 .18 .673 .0379 -. 0116 . te2 ' .323 .406 7 .18 .667 .01<66 -.0103 .025 • .• 67 .428 
7.17 .635 .0049 .0029 .0'3 2 . 130 · 579 7 .19 .676 .0265 -. 0068 .038 2.110 . :;40 7 .18 .673 .0361 - .0048 .040 2 .078 . 550 
7 .17 .642 -.0051 · 0092 .056 1.984 .661 7.19 .680 .0198 -.0031 .047 1.992 .600 7 .19 .680 
·0292 -.0016 .049 1.959 .603 
"8.19 .694 .0473 - .0163 - -- "8.18 .690 .0751 -. 0097 - -- --- - -- "8.18 .686 .0856 -.0122 - -- ---8.19 .101 .0468 -.0097 - . 001 2 .788 8 .19 .720 .0758 - .0028 -. 005 2 .773 8.19 .712 .0881 - .0062 - .001& 2 .771 
8.19 .706 .0370 -.0006 .012 2 .539 .247 6.20 .729 .0667 .0016 .006 2 .593 .185 8 . 19 .727 .0784 -.0005 .007 2 .565 .200 
8.19 .7il .0273 . 0066 .026 2 .342 .422 8.20 .736 .0579 .0103 .020 2 .352 .385 8 .20 .735 .0656 . .0068 .024 2 .'76 . 435 
8 .19 .719 .0166 .01h1 .042 2 .14.4 ·572 6 .20 .140 .0452 .0153 .038 2 .115 .546 8.'0 .744 .0549 .0132 .039 2 .087 · 550 8 .19 .727 .0068 .0212 .056 1.969 .663 8.20 .748 .0389 .0182 .041 2.005 .602 8 .20 
.753 .0487 .0171 .048 1.964 .601 
"9.19 .748 .06'l.) -·0097 
--- - -- - --
49.19 
·731 .0951 - .0059 - -- - -- "9 .19 .732 .1053 -.0021 
- --
9.'0 .768 .0630 .0060 0 2.799 - -- 9.20 .767 .0953 .0132 -.005 2 .784 9.20 .765 .1077 .0011 - .004 2 .780 
9.20 .718 .0517 .0151 .014 2 .536 .'66 9.20 .784 .0879 .0184 .005 2 .598 .190 9 .21 .783 .1000 .0160 .006 2 . 572 .202 
9·21 .787 .0421. . 0212 .027 2.329 . 438 9.21 .794 .0773 .0254 .020 2.346 .398 9 .21 .802 .0881 .0274 .024 2 .261 . 436 
9 .21 .797 .0)18 .0290 .0'5 2 . l29 ·563 9.21 .796 .0667 .0261 .037 2.127 · 547 9 .21 .806 .0789 .0312 .039 2 .088 .551 
9 .21 .805 .0228 .0333 .058 1.980 .663 9·21 
·798 .0610 .0262 .047 2 .006 .606 9 .22 .815 .0716 .0333 .047 1.964 .604 
410.20 
.796 .0892 .0063 - -- - -- 10 . 19 . 711 .1185 .0005 - -- - -- 0,0 .18 .755 .1267 .0022 --- - --
10.21 .827 .0857 .0286 -. 001 2.619 10 .20 .804 .1177 .0271 -. 006 2 .196 - -- 10 .20 .804 .1291 . 00:81 - .005 2 .796 
10.22 .835 .07'6 .0340 .01h • • ,.8 •• 83 10 .21 .815 . 1102 .0285 .005 2.600 .199 10.21 .810 .1203 .02,. .006 2 .582 .213 
10.22 .8'&11 ( .... : I) ~~' .«'''i ".137 ,11)8 lO .22 .836 . 1013 .0313 .020 2 . 348 ,1'09 lO . 'eIl .83" .1101 .0342 . 024 2.283 . 443 
10.22 .B· '.f'j.' .. .. · .00 .56" .... . ~ . 849 .0909 .O44~ . .038 ?l2~ . ,"J, lO.~ .3"1 . 102:3 .0331 .038 2.103 .542 
lO.~3 ,1'", .. 
- '.'.'1 I ,. .9110 .69J 10.22 .8~3 . 0847 .0433 .046 ~.028 .b07 lO . :?2 .839 .0952 .0313 .047 1.976 .602 










TABLE XVI .- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE PROPELLER-DRIVEN AIRPLANE CONFIGURATION HAVING 
A 40° SWEPT WING OF ASPECT RATIO 10; TAIL OFF , ~ ~ 51~ , R = 1,000,000 - Concluded 
(b) M = 0 .86 , 0 . 90 
M~ 0 .86 14, 0 .90 
.. CL ex c" Tcav Joy Cpav .. CL Cx c" TC~lV Jav CPav 
· .. . 06 0.196 0.0282 -0.0439 
- - - - - - I ~.06 0.197 0.0368 - 0.0441 - - - - - -2 .05 .182 .0305 -.0734 -0.005 2.743 2 .06 .196 .0401 -.0849 
-0 .00' 2 .708 
2.05 .lB3 .0224 -.0639 .006 2.547 0 .178 2.05 .194 .0332 - .0759 .003 2.542 0.187 
2 .05 .lB3 .0140 -.0576 .017 2.353 
.32' 2.0' .194 .0221 -.0657 .015 2.286 .321 2.0, .182 .0038 -.0'74 .029 2.148 . 4" 2.0, .193 ·0091 -.0543 .027 2 .034 .432 
2.05 .181 -.0066 -.0417 .041 1.964 .560 2·05 .192 .0034 -.0505 .035 1.878 .468 
a3.07 
.305 .0304 -.0474 - -- - -- - -- &3.08 .286 .0413 -.0478 - -- - --3.08 .297 .0324 -.0707 -.005 2.750 3.08 .296 .047' -.0895 -.005 2.716 
3.08 .299 .02'9 -.0633 .006 2.557 .176 3.08 .300 .0]82 -.0776 .003 2.542 .158 
3.08 .301 .0160 -.0568 .017 2.]60 . 329 3·09 .306 .0266 -.0715 .015 2.291 . 332 
3.08 .303 .0059 - .0474 .029 2.162 . 458 3·09 .306 .0197 -.0665 .026 2.067 . 426 
3.08 .302 -.0053 -.01117 .042 1.975 .539 3·09 .309 .0091 -.0616 .035 1.591 .473 
&4.11 
.406 .0371 _.0484 
- - -
&4.10 
.373 .0503 -.0539 
- - - - --4.10 .411 .0384 -.0686 -.004 2.748 4.ll .386 .0566 -.0849 -.005 2.726 
4.12 .413 .0311 -.0614 .006 2.555 .lB4 '.ll .387 .0473 
- .073' .004 2 .549 .160 
'.12 .418 .0219 -.0,,8 .017 2 .362 .343 4.11 .393 .0]60 -.0682 .015 2.303 .333 
'.12 .422 .0108 -.0450 .029 2.160 .478 4.11 .400 .0253 -.0618 .027 2.056 .4]6 
'.12 ."", .0010 -.0401 .041 1.964 . 551 4.11 .401 .0199 -.0593 .035 1.897 .479 
·,.14 .492 .0485 -.0456 
- -- - -- - --
&5 .12 
.451 .0632 _.049' 
- - -
' .14 .505 .0486 - .0632 - .004 2.754 5.13 .465 .0667 -.068, 
-.00' 2 .734 - - -
5·1' .506 .0414 ::grJ .006 2.560 .1B6 5.12 .463 :g~ -.0626 .004 2 .558 . . 163 5.1' .510 .03lB .018 2 .355 .3'~ 5.13 .'73 -.0569 .015 2.310 .3" 5.14 .5l2 .0230 -.0428 .0]0 2.159 .477 5.13 .481 .037' -.0506 .a27 2 .061 
.'" 5.14 .517 .0128 -.0380 .0"" 1.982 .554 5.1. .48, .0312 -.048' .03' 1.927 .480 
&6 .1, 
.562 .0628 -.0397 - - - - - - &6 . 1.4 
.'" .0761 -.0433 - - - - - -6.16 .583 .0625 -.0485 - .00' 2.761 6.1' . ,,8 .0821 -.0577 
-.00' 2.7'9 
6.16 .586 .0562 -.0409 .006 2.567 .187 6.1' .535 .0745 -.0'93 .005 2 · 555 . 173 
6.16 .587 .0476 -.0]61 .0lB 2.368 .349 6.15 .545 .0643 -.C'l21 .016 2.320 .3'5 6.16 
·593 .0373 -.0297 .030 2.166 .480 6.1, .555 .0532 -.0374 .028 2.062 . 453 
6.17 .599 .0276 -.02" .042 1.990 .559 6.1, . 561 .0495 -.0348 .035 1.923 .490 ' 
'7.16 .623 .0784 -.0278 
- -- - - -
'7 .15 .584 .0934 -.0337 
- - - - - - - --
7.18 .651 .0800 -.0315 -.004 2.76' - -- 7.16 .607 .0976 -.0435 -.00' 2 .755 - --
7 .18 .650 .0737 -.0258 .006 2.571 .191 7.16 .608 .0924 - .0380 .005 2 .565 
.17' 
7.18 .653 .064, -.0197 .017 2.375 .353 7.16 .617 .0807 -.0312 .017 2·310 :~ I 7 .18 .659 .0540 -.0136 .029 2.180 .482 7.16 .624 .07'3 - .0279 .025 2.126 
7 .18 .665 .0456 -.0112 .0"" 1.992 .561 7 .17 .630 .0664 -.0250 .034 1.949 .'96 
a8.18 
.675 .0967 -. 0177 - - - '8.17 .6'9 .1101 -.0268 - - - - --
8.19 
.70' .0966 -.0137 -.004 2.782 - - - 8 .17 .66. .1161 -.0291 -.004 2 .767 - --
8.19 .716 .0919 -.0091 .007 2.'78 .197 8 .18 .676 .1119 -. CY241 .005 2 . 566 . 181 
8.19 .720 .0834 -.0025 .018 2.370 .]64 8.18 .683 .1013 
- .019' .017 2 .324 .354 
8.19 .727 .07"" .0020 .031 2.172 .488 8 .18 .691 .0956 -.0154 .025 2 .130 .448 
8.20 
.73' .0660 .0064 .042 2 .004 .569 8.19 .697 .0869 -.0124 . 034 1.956 · 503 
'9.19 .725 .1169 - .0074 - -- - - - - -- '9 .18 .696 .1322 -.0162 - - - - - - - --9.19 .754 .1175 .(X)!la -.005 2.792 - -- 9.18 .721 .1387 - .0123 -. 005 2 .779 
- --9.20 .773 . ll33 .0057 .006 2.589 .195 9.19 .737 .1332 - .0119 .005 2.578 .182 
9.20 .782 .103' .0126 .018 2 . )80 .362 9.19 .748 .l281 -.0042 .017 2.328 . ]6' 
9 ·21 .791 .0969 .0172 .031 2.175 .498 9 .19 .754 .ll56 - .0007 .026 2 .129 .465 
9 ·21 .796 .0879 .0216 .042 2.013 .570 9.20 .759 .lll9 .0023 .03' 1.963 .'99 
&10 . 18 
.7" .1379 .0007 - - - - - - &10.18 .750 .1597 -.0008 - - - - - -
10.20 .800 .141, .0202 
-.005 2.812 
- - -
10.20 .785 .1659 .0055 -.005 2 .802 
- --
10.21 .819 .1354 .0266 .007 2 . 590 .202 10 .21 .807 .1548 .0081 .006 2 .585 .200 
10.22 .837 .1292 .0339 .019 2.)80 .376 10.21 .816 .1508 .0128 .018 2 .324 .378 
10.22 .847 .1227 .0380 .030 2 .196 .488 10.21 .819 .1412 .0167 .026 2 .145 .468 












TABLE XVII.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE PROPELLER-DRIVEN AIRPLANE CONFIGURATION 
HAVING A 40° SWEPT WING OF ASPECT RATIO 10 j TAIL OFF, ~ = 51° , R = 2, 000 ,000 , M = 0 . 70,0.80 , 0 . 90 
H, 0 . 70 14, 0.80 14, 0.90 
<> CL ex c,. Tcav J av CPav <> CL Cx c,. TCav J av CPav <> CL ex C. TCav J av CPav 
&2 . 04 0.161 0.0179 -0.0452 
- -- - -- - - -
8 2 .04 0 . 167 0 .0007 -0 .0478 
- -- "2 .06 0 .208 0.0372 -0.0637 - -- - --
2 . 04 .154 .0209 - .0676 -0.003 2 .770 2 . 04 .158 .0242 -.0711 -0.004 2 .744 
- --
2 .05 .188 .0361 -.0803 - 0 .005 2 .726 
- --
2 .04 .152 .0143 -.0613 .006 2 . 620 0.160 2. 04 . 154 .0198 - .0677 .001 2 .648 0 .103 2 .05 .1.86 .0324 -. 0763 · .001 2 .628 0.090 
2.04 . 151 .0091 - .0574 .012 2 . 522 .260 2. 04 . 153 .0131 - .0616 .009 2. 503 .242 2 .05 . lS3 .0272 -.0702 .005 2 .508 .197 
2 .04 . 150 .00"8 - .0537 . 011 2 . '35 .342 2 .04 . 153 .0072 - .0572 .015 2 .393 .342 2. 05 .182 .0208 -.0639 .012 2 .368 .292 
2 ,04 .149 - .0023 -. 0487 .027 2 .296 .w.6 2.04 .153 .0030 - .0544 .020 2. 323 .400 2. 05 .181 . 0161 -.0604 .016 2 .276 .343 
&3.07 
.2" .0187 -.0426 - - - - -- - - - 83.07 .269 .0211 -.0474 - - - - - - - - - 8 3.08 .283 .0374 -.0568 - - - --- ---3.06 .2"8 .0215 - .0:;80 -. 003 2_769 _ .• - 3.07 .262 .0246 -. 0631 - .004 2 .749 
- -- 3. 08 .297 .0402 -.0878 - .005 2.727 3.06 .245 .0152 -.0522 .005 2.631 .153 3.07 .261 .0212 - .0593 .001 2 .660 .091 3. 08 .297 .0364 -.0832 - .001 2.636 .089 
3.06 .246 . 0107 - .0491 .011 2 . 536 .243 3.07 .262 .0136 - .0527 .009 2. 511 .233 3. 08 .297 , 0311 -.0766 .005 2. 512 . 198 
3.06 .245 .0041 - .0443 , 019 2. 420 . 359 3.07 .263 .0092 -.048"7 .015 2.415 . 325 3.08 .298 .0254 -.0728 .011 2. 377 .291 
3.06 .246 - .0019 -.0408 .026 2 . 319 . J,48 3.07 .264 .0037 -.0457 .021 2. 316 . 407 3.08 .299 .0212 -.0683 .016 2 .292 .347 
84.09 
.345 .0207 -.0389 
- - - - -- - - -
64 . 10 
.369 .0234 -.0423 
- - - --- - --
84 . 10 
.376 .0460 - . 0630 - -- - --4.09 .339 .0231 -.0"86 - .002 2 .771 4.10 . 365 .0268 -.0532 -.004 2.753 4.11 .402 .0"86 - .0923 -.004 2 .743 
4.09 .340 .0174 - .0433 .005 2 .632 . 138 4.10 . 365 .0234 -. 0"86 0 2 .671 .082 4.11 . 401 .04"8 -. 0897 - .001 2 .665 .074 
4.09 .340 . 0126 -.0408 .011 2 . 541 .234 4 .10 .366 .0156 - .0419 .009 2 .509 .246 4 .11 .402 .0407 -.0855 .005 2 .535 .183 
4.09 . 341 .0061 - .0362 .019 2. 432 .352 4.10 .369 .0113 -.0377 .015 2. 416 .330 4.11 . 403 .0353 - .0812 .010 2. 426 .267 
4.09 . 343 - .0007 -.0307 .027 2. 321 . 460 4 . 10 .368 .0063 - .0362 .020 2 .332 . 399 4.11 . 407 .0290 -.0776 .016 2 .305 .336 
&, . 12 
.435 .0235 -.0337 
- -- - - -
&5. 13 
.'73 .0276 - . 0390 - - - - -- &5 . 12 . 443 .0639 - .0643 - --5. 11 . 432 .0258 -.0387 -.002 2. 769 
- - - 5. 13 .472 .0310 -.0463 -. 00' 2. 748 - -- , .14 ."86 .0631 - .0881 -.004 2.749 5.11 .432 .0202 -. 0332 .005 2. 636 . 132 5. 13 . 472 .0271 -.0416 0 2 .665 .093 5. 14 . "87 .0552 -.0834 0 2.662 .088 
5. 11 . 434 .0156 -.0305 .011 2 . ".. .228 5. 13 . 476 .0206 - .0358 .009 2. 519 . 327 5. 14 .485 .0506 -.0744 .005 2· 537 .196 
5. 12 . 436 .0088 - .0245 .019 2 .436 .357 5. 13 . 477 .0157 -.0317 .014 2 .423 . 328 5.13 . "84 .0463 -.0741 . 010 2. 423 .281 
5. 12 . '39 .0025 -.0199 .027 2 . 329 .455 5. 13 . 478 .0106 -.0286 .020 2. 327 . 405 5. 13 . \82 .0428 - .0717 .016 2.319 . 345 
86.14 
.524 .0210 -.0261 
- - - - - - - - -
86 .16 
. 571 .0366 -. 0350 
- - - - - - - --
&6 . 13 
. 512 .0768 - .0579 
- --6.14 . 522 .0292 - .0286 - .002 2 . 771 6.16 . 576 .0388 - . 0405 -.004 2 .755 - -- 6.15 . 551 .0764 -.0704 - .004 2 .756 - - -6. 14 . 523 .0257 -. 0244 .003 2 .673 .134 6.16 
. 575 .0352 - .0372 0 2.676 .083 6.15 . 554 .0713 - .0683 0 2 .666 .091 6.14 . 524 .0192 - . 0217 .011 2 . 541 .232 6. 16 . 578 .0287 - .0303 .008 2 . 533 .231 6.15 . 554 .0654 -.0632 .005 2. 542 .200 6.14 .1'8 .0132 -. 0151 .019 2 . 445 .31' 6. 16 . 581 .0237 -.0259 . 015 2. 419 . 362 6.15 . 553 .0610 -.0593 . 010 2. 438 .286 6.14 .531 .0065 -.0103 . 028 2 . 332 .459 6. 16 . 582 .0197 - .0219 .020 2.333 .409 6.15 . 558 .0540 -.0565 .016 2. 329 .353 
"7.16 .611 . 0325 -.0229 - -- - - - - - - "7.18 .648 .0500 -.0299 - -- - - - "7 .15 .:;82 .0919 -. 0498 - -- -- -7. 16 .612 .034, - .0198 -. 002 2 .773 7 .18 .668 .O5ll - .0304 -.004 2 .765 
- - - 7.16 .61' .0923 - .0530 - .004 2.776 - --7.16 .613 .0292 -. 0>'5 .005 2 .642 .136 7. lS .670 • 0477 -.0272 .001 2.68 • .091 7 .16 .617 .0864 -.0505 0 2.680 .090 
7 .16 .615 . 0<43 -.0114 .011 2.542 .248 7.18 .672 .0405 - .0213 . oog 2. 524 .246 7.16 .614 .0815 -.0465 .005 2. 564 .187 
7.16 .619 .0191 -.0059 .018 2 . 443 . 350 7. lS .672 .0351 -. 0184 .016 2. 407 .350 7.16 .615 .0781 - .0426 .011 2. 432 .278 
7.16 .622 .0124 -.0010 .027 2.333 .459 7.lS .672 .0323 -. 0159 .021 2.338 . 406 7. 16 .620 .0743 - .0399 .016 2. 337 . 351 
68.16 
.692 .0417 -.0147 
- - - - -- - - -
68. 19 .700 .0679 - .0160 
- - - ---
"8 .17 .649 . 1092 - .0399 
- - -8 .19 .700 .0430 - .0086 -.002 2 .775 8.20 .732 .0678 -.0099 - .004 2 .778 8. lS .680 .lll2 -.0388 - .004 2 .784 
8.19 .703 .0375 - .0033 .004 2 .6"8 . 149 8.20 .732 .0641 -.0079 0 2.696 .091 8. lS .683 . 1053 -.0365 0 2.687 .095 
8.19 .705 .0327 -.0014 .011 2 . 545 .257 8.20 .739 .0587 -. 0038 . 010 2 .1'9 .250 8. lS .682 . 1010 -.0323 .005 2. 566 .205 
8. 19 .709 .0284 .0015 . 017 2 . 451 . 352 8 .20 .742 .01'5 0 .017 2 . 411 .360 8.18 .687 .0954 - .0283 . 010 2 . 465 .285 
8. 19 .712 .0227 .0030 .025 2 .338 .454 8.20 .745 .0499 .0018 .021 2.348 .414 8.lS .687 .0906 - .0259 .016 2 . 338 . 363 
"9 . 19 .750 .0597 - .0103 
- -- - -- - - - "9.19 .743 .0862 -.0024 - - - - -- "9 .18 .700 .1346 -. 0287 - -- - - - - - -9 .20 .778 .0568 .0041 -. 002 2.787 
- - - 9.21 .784 .0882 .0115 - .004 2 .786 - - - 9.19 . 741 .1343 -.0238 -.005 2 .792 - - -
9.20 .783 .0503 .0091 .006 2 .638 . 170 9.21 . 788 . 0829 . 0127 .002 2 .677 .139 9.19 .743 .1271 ':. 0002 0 2.688 .102 
9.21 . 788 .0463 .0127 .012 2 . 543 . 270 9.21 .798 .0783 .0174 .010 2. 533 .259 9.19 .746 .1211 -.0164 .005 2.569 .211 
9.21 .788 .0424 .0160 . 017 2 . 454 .356 9. 18 .801 .0719 . 0205 .017 2 . 421 .358 9. 19 .749 .1184 - .0125 . 010 2. 462 .299 
9.21 .793 .0372 .0204 .025 2 . 345 .453 9 .21 .801 .0704 . 0241 .021 2 . 356 .409 9.19 .749 . ill4 - .0094 .016 2. 359 . 364 
&10 .21 
.806 .0803 - .0007 
- - - -- -
810 . 19 
.782 . 1091 - .0045 
- -- - - - - - -
810. 19 .765 .1581 -.0196 - --
: : : I 10 .22 .840 .0769 .0105 - .003 2 .808 
- - -
10 .2.1 .823 .illT .0278 -.004 2 .793 - - - 10 .'21 .806 .1573 -.0066 - .005 2.810 
10 .22 .841 .0715 .0257 .005 2 .651 .171 10.21 .828 . 1070 . 0304 .001 2 .693 .113 10.21 .805 . 1501 - . 0002 0 2.698 . 112 
10. 22 .845 .0678 .0307 .011 2 . 554 .269 10.22 .838 . 1007 .0304 .009 2 . 533 .267 10.21 .806 .1441 .0026 .005 2. 576 .215 
10 .22 .851 .0634 .0334 .0lS 2 . 454 . 361 10 .22 .845 .0965 . 0327 .015 2 . 447 .350 10.21 .808 . 1424 .0052 .010 2.478 .296 
10 .22 .857 .0582 .0377 .025 2. 3"8 . 453 10.22 .851 .og1' .0361 .020 2 .367 .415 10. 21 .812 . 1378 .0071 .016 2 .358 .371 











TABLE XVIII.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE PROPELLER-DRIVEN AIRPLANE CONFIGURATION 
HAVING A 40° SWEPT WING OF ASPECT RATIO 10; TAIL HEIGHT = 0 , it = -4°, ~ = 41°, R = 2,000,000, 
M = 0 .60, 0.70, 0 . 80 
H,0.6o H, 0.10 H, 0.80 
~ CL Cx c;. TCav J av Cpav ~ CL Cx c;. TCav J.V CPav ~ CL ex c,. TCav Jav CPav 
&2.04 0.159 0.0174 -0 .0429 
- -- - -- - -- ".04 0 .161 0.0179 -0.04,., - -- - - - " .04 0 .167 0.0207 -0 .0478 
- --2.03 .123 .<2>0 .0306 -0.003 1.933 - -- 2.03 .127 .0236 .0276 -0.005 1.940 - - - 2.03 .138 .0266 .0240, -0.006 1.949 
2.03 .123 
.01" .0340 .004 1.872 0.05 2.03 .125 .0159 .0340 .006 1-866 0.067 2 .03 .134 .0208 .0303 .001 1.893 0.047 2.03 .121 .0042 .0423 .019 1.774 .141 2.03 .124 .0072 .0414 .017 1.787 .131 2.03 .133 .0120 .0373 .013 1.798 .116 




-- - - - - - - - "3.07 .2" .0187 - .0426 --- --- 8 3 .07 .269 .0211 -.0474 - -- - --3.05 .219 .<2>4 .0157 -.003 1.931 
- --
3.06 .228 .0241 .0156 -.004 1.939 3.06 .246 .0271 .0109 -.005 1.947 
- - -3.05 .220 .0117 .0235 .011 1.830 .088 3.06 .228 .0160 .0219 .006 1.862 .069 3.06 .245 .0238 .0144 -.002 1.917 .027 
3.05 .220 .00,., .0277 .018 1.m .134 3.06 .228 .0074 .0275 .016 1.787 .132 3.06 .246 .0131 .0233 .011 1.811 .115 
3.05 .220 
-·0090 .0351 .035 1.678 .221 3.06 .229 -.0008 .0331 .026 1.717 .187 3.06 .247 .0053 .0291 .020 1.743 .165 
3.05 .220 -.0204 .0402 .049 1.602 .278 3.06 .229 -.0100 .0373 .038 1.645 .237 3.06 .248 -.0012 .0333 .029 1.685 .203 
&4.09 
.332 .0197 - .0369 
--- - -- - --
&4.09 
.345 .0207 -.0389 
- - -
84.10 
.369 .0234 -.0423 
-- - - --4.08 .315 .0238 .0026 -.003 1.930 
---
4.08 .327 .0261 .0024 -.004 1.942 -. ~; 4.10 . 356 .0290 -.0005 - .005 1.949 4.08 .318 .0134 .0083 .009 1.831 .086 4.08 .328 .0181 .0090 .006 1.867 4.10 .356 .0261 .0023 - .002 1.922 .025 4.08 .320 .0063 .0118 .018 1.776 .137 4.08 .330 .0095 .0130 .016 1.789 .129 4.10 .357 .0158 .0099 .0lO 1.823 . 107 4.08 .323 -.0070 .0179 .034 1.681 .220 4.08 .332 .0005 .0169 .026 1.716 .188 4.10 .360 .0075 .0139 .020 1.745 .165 4.08 
.325 -.0189 .0208 .048 1.606 .278 4.08 .334 -.0085 .0194 .038 1.643 .238 4 . 10 .363 .0017 .0170 .028 1.691 .201 
&,.11 .418 .0222 -.0307 
- -- - -- - - -
·,.12 .435 .0235 -.0337 - -- - -- - - - ·5.13 .473 .0276 - .0390 - - - - --5.10 ,"'10 .0259 -.0128 - .003 1.929 5·11 .426 .0281 -.0123 - .004 1.943 
- - - 5.13 .472 .0330 -.0182 -. 005 1.947 
- --5.10 .413 .0164 -.0067 .008 1.842 .080 5.11 . 429 .0209 -.0081 .006 1.871 .0,., 5.13 .470 .0308 -.0150 - .003 1.931 .021 
~. 11 .415 
·0096 - .0045 .017 1.783 .129 5.11 . 433 .0123 -.0039 .016 1.790 .129 5. 13 .471 .0207 -.0085 .009 1.832 .104 5.11 .421 - .0051 .0011 .034 1.685 .224 5.12 . 437 .0039 -.0002 .026 1.717 .18 5 .13 .476 .0122 -.0044 .019 1.7,., .166 
'.11 .424 -.0156 .0047 .047 1.617 .274 , .12 .440 -.0050 .0005 .038 1.647 .236 5 .13 .471 .0062 -.0017 .026 1.699 .201 
8.6.13 
.502 .0253 - .0242 
- -- - - - - --
&6.14 .",4 .0270 -.0281 
- -- - - -
86 .16 
. 571 .0366 -.0350 
- -- - --6.13 .502 .0290 -.0269 - .003 1.932 -:~ 6. 14 .",4 .0319 -.0288 -.003 1.94" - - - 6.16 . 584 .0411 - .0387 - .005 1.95'1 - --6.13 .508 .0212 - .<2>6 .006 1.8,., 6.14 ·"'9 .0241 -.0243 .006 1.866 .069 6.16 .584 .0387 - .0362 - .003 1.936 .019 6.13 .512 .0126 - .0202 .016 1.786 6.14 
·533 .0162 -.a210 .016 1.793 .132 6.16 .588 .0294 - .0308 .010 1.832 . 106 6 .14 . ,.,0 -.0013 -.0151 .034 1.685 .221 6.14 
·538 .0076 -.0167 .026 1.717 .189 6 .16 .590 .celO - .0273 .020 1:7:;6 .165 6.14 . ,.,5 -.0120 
- .0119 .048 1.612 .276 6." .5"3 -.0009 -.0143 .038 1.646 .239 6.16 .592 .0142 -.0246 .027 1.701 .203 




- -- - - -
"7.18 .648 .0500 - .0299 
-- - - - -7.15 .594 .0336 -.0404 -.003 1.936 7.16 .619 .0373 -.0437 -.004 1.949 7.19 .678 .0538 -.0471 -.005 1.961 - --7.16 .597 .0257 -.0360 .006 1.862 .067 7.17 .625 .0297 - .0389 .006 1.870 : ~~ 7.19 .684 .0499 -.0474 -.002 1.938 .024 7 .16 .603 .0178 - .0343 .016 1.791 .13C 7.17 .630 .0221 - .0359 .016 1.796 7.19 .687 .0422 -.0425 .009 1.839 .105 7.16 .613 .0039 -.0296 .034 1.688 :~~ 7.17 .638 .0132 - .0313 .027 1.716 .193 7 .19 .689 .0363 -.0399 .020 1.773 .1:;6 7 .16 .620 -.0069 -.025" .048 1.612 7.17 .64~ .0053 -.0289 .038 1.647 .242 7.19 .690 .0298 -.0387 .028 1.708 .200 
&8.11 .663 .0346 -. 0115 
--- - -- - - -
"8 .18 
·692 .0417 - .0147 - - - - -- - - - &8.19 .700 .0679 -.0160 -- - - --8 .18 .685 .0396 : :~~ - .003 1.933 8 .19 .715 .0460 -.05:;6 -.004 1.9'" - -- 8.20 .748 .0713 -.0419 - .005 1.967 - --8.18 .693 .0317 
·009 1.838 .087 8.19 .724 .0383 ::~~ .006 1.869 .073 8 .20 .750 .0688 -.0409 - .002 1.939 .030 8 .19 .699 ·<2>5 - .0471 .020 1.774 :~~ 8.20 ·731 .0317 .016 1.800 .131 8.20 .753 .0620 - .0370 .010 1.844 .106 8.19 .711 ·0094 -.0435 .036 1.673 8 .20 .735 .0233 -.04:;6 .027 1.720 .192 8 .20 .75" :g,~ -.0338 .020 1.767 .162 8.19 .718 .0006 -.0408 .049 1.611 .278 8 .20 .743 .0165 -.0422 .039 1.648 .236 8.21 .758 - .0325 .027 1.718 .197 
"9.19 .735 .0429 -.0011 
- - - - - - "9.19 .750 .0597 -.0103 - -- - - - &9.19 .743 .0862 -.0024 - -- - -- -- -9.20 .765 .0474 -.0597 -.003 1.942 9 ·21 .802 .0598 - .0629 -.005 1.956 - - - 9.21 .802 .0928 -.0397 - .005 1.973 - --9,20 .778 ,0387 -.0573 .009 1.849 :~; 9 .22 .8ll .0"'3 -.0593 .007 1.871 .077 9 .22 .806 .0900 -.0374 - .003 1.949 .029 9.21 .786 . 0310 - .05"1 .020 l.m 9.22 .816 .0456 - .0566 .016 1.799 .137 9.22 .816 .0848 -.0328 .010 1.845 .114 9.21 .799 .0188 -. 0485 .036 1.676 :~~~ 9.22 .823 .0376 -.0538 .027 1.719 .19 9.22 .825 .0753 -.0295 .020 1.767 .168 9 .22 .eo5 . Oill -.0463 .047 1.619 9 .22 .826 .0311 - .0je2 .038 1.661 .23 9 .22 .830 .0700 - .0278 .028 1.716 .203 
"10.20 .798 :0589 .0102 
--- - -- - --
10 .21 .806 .0803 -.0007 
- -- - - - - --
10.19 .782 .1091 -.0045 
--- - --10 .22 .843 .0598 - .0674 - .003 1.9,., -.~ 10 .22 .858 .0808 -.0662 -.005 1.962 10.22 .842 .1130 - .0433 -.006 1.984 10 .22 .8,., .0505 - .0624 .009 1.853 10 .22 .864 .0723 -.0603 .007 1.876 .08 10 .22 .855 .1120 -.0378 -.001 1.948 .039 
10.22 .861 .0434 
-.0575 .019 1.785 .1,., 10.23 .876 .0666 -.055'1 .017 1.798 .142 10.23 .868 .1032 









TABLE XIX.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE PROPELLER-DRIVEN AIRPLANE CONFIGURATION fu 
HAVING A 40° SWEPT WING OF ASPECT RATIO 10; TAIL HEIGHT = 0 ) it = -2° ) ~ = 51° ) R = 1)000)000 
(a) M = 0 . 70 ) 0 .80 ) 0 .83 
H, 0 .10 H, 0 .80 
d CL Cx c,. Teav J aT Cpav d CL Cx c,. TcaV' J av Cpav 
r.!.OIt 0 .159 0 .0216 -<) .0218 - - - - - - -- - ll2 .o4 0 .170 0.0250 -<> .0220 - - - - - -
2 .04 .1108 .0242 -.0343 -<>.003 2·772 2 .04 .1,-, .0275 -.0387 ...0 .004 2.151 - - -
2.0' .147 .0139 - .0279 .009 2 .535 0.231 2.04 .151 .0185 -.0297 .007 2.538 0 .199 
2.03 .143 .0024 - .0176 .02' 2 . 323 . 413 2 .04 .155 ·0091 -.0207 .019 2·350 . 357 
2 .03 .142 -.0103 -.0068 . 041 2.121 .56'1 2 .0" .154 -.0029 -.0108 .034 2 .139 .49S 
2.03 .141 -.0236 ... 0013 .058 1.944 .655 2 .04 ·153 -.01108 -.0045 .049 1.964 .594 
&3.01 .259 .0222 -.0405 - - - - - - - - - &3 .08 . 279 .0253 -.0417 - - - - --
3·07 .254 .0249 -.0479 -.002 2 ·771 3.07 · 271 .0283 -.0527 - .004 2.749 
3.06 . 251 .014.4 ::gm .0lO 2 .529 .234 3.07 . 271 .0196 -.0456 .007 2· 549 .19J 3.06 · 251 .0031 .024 2 . 329 .415 3.07 · 272 .0098 -.0367 .019 2 .354 · 354 
3.06 .252 -.0101 -.0288 .041 2 . 123 .568 3007 · 275 - .0015 -.0314 .034 2.153 .498 
3.07 .253 -.0228 -.Q2,-r .0,-, 1.945 .659 3.07 .276 - .0]29 -.0275 .0108 1.974 .592 
8".10 .358 .0242 -.0577 - - - - - - .... 11 . 390 .0277 -.0582 - - - ---
4.09 . 352 .0266 -.06012 -.002 2 .774 - - - 4. 10 . 365 .0310 -.om -.004 2.743 - --
4.09 . 354 .0160 - .0558 .011 2.519 .241 4.lO .383 .0224 - .0:;69 .007 2.550 .187 
4.lO . 358 .0049 -.0516 ·025 2 . 328 . 423 4.11 .388 .0136 -.0531 .018 2. 362 . 349 
~ . lO .36J. - .0085 - .0418 .042 2.128 .m 4.11 . 390 .0012 -.0493 .034 2.153 .500 
4.lO .365 
- ·0209 - .0432 - .0,-, 1.950 .663 4.11 ·395 -.0097 -.0464 .047 1.985 . 595 
"5.12 .456 ·0271 -.0767 -- - - . - ·,.14 . 497 .0334 -.0772 - - - - - -
5.12 .452 .0298 -.0763 - .002 2 .774 - - - 5 .14 . 496 .0362 -.0787 -.004 2.7108 - --
5·12 .453 .0192 .. . 0722 .010 2 .531 ·221 5.14 .497 .0279 -.0751 .007 2. :;60 .183 
5.12 .460 .0084 -.0676 .025 2 .332 .418 5.14 .501 .0180 - .0121 .019 2 ·366 . 358 
5·13 . 466 -.0056 -.0635 .043 2 .ll7 .581 5.14 ·507 .0064 -.0690 .034 2 .154 ·508 
5.13 . 471 -.0165 - .0599 .057 1.m .662 5.14 ·513 - .00108 -.0659 .049 1.980 . 603 
"6.15 .556 .0315 ::~ - - - - -- &6 . 16 .m .0443 ~.1002 - - - - - - - - -6.15 .551 .0340 -.O()l 2.776 - - - 6 .17 .600 .0460 - .095l -.003 2.758 - - -
6.15 .556 .0241 -.0890 .011 2 .526 .238 6 .17 . 604 .0376 -.09~ .008 2 .5/0 .162 
6.15 .563 .0126 -.0846 ·027 2 . 322 .433 6.17 .610 .0286 -·0902 .020 2. 369 .360 
6.16 
· 571 .0006 -.0797 .043 2 .121 . '-'9 6.17 .613 .0169 -.o87l .035 2 . 157 . 506 
6.16 .578 -.0105 --0758 .0,-, 1.958 .665 6.17 .6el .0012 -.0856 .0108 2 .001 . 602 
"7.18 .648 .0383 -.1240 - - - - - - "7.18 . 673 .0593 -.1155 - - - - - - - - -
W .648 .0409 -.1106 ~.001 2.783 7 .19 ·690 .0606 -. lO49 ~.004 2.764 . 653 .0310 - .1059 .012 2.536 .238 7 .20 .698 .0525 -.1019 .007 2. 5/4 .184 
7 .18 .662 .0207 - .1012 .026 2 . 335 .425 7 ·20 ·702 .0429 -.1009 .020 2.374 .367 
7 .18 .672 .0088 -.0963 .O~ 2 .126 .578 7.20 .706 .0330 -.0995 .035 2.163 .510 
7 .19 . 680 -.0013 -·0925 058 1.963 . 664 7·20 .713 .0244 -·0970 .0108 2.004 . 601 
0.8.20 
. 737 .0514 - .1452 -.- - - - - - - - &8 .19 · 728 .0785 -.1218 - - - - --
8.20 .740 .0506 - ·1275 -.002 2 .793 8 .20 .752 .0793 -.lO50 -.004 2.778 - - -
8.20 ·747 .0422 - .1180 .013 2 .536 .241 8 .21 .766 .0720 -.1041 .007 2.583 .193 
8 .20 .754 .0320 -.lll9 .026 2 . 338 . 425 8 .21 ·772 .0625 -.1001 .020 2. 367 . 368 
8.21 .764 .0203 -.1062 .044 2 .127 .583 8 .21 .778 .0528 -.0991 .035 2 . 163 . 517 
8 .21 
·772 .0113 -.1038 .059 1.963 . 684 8 .22 .786 .0433 -·0997 .047 2·009 .606 
&9·21 .799 .0718 -.1632 - - - - - - - - - '9.20 .778 .1000 -.1471 - - - - - - - - -
9·22 .815 .0691 -.1382 -.001 2.793 - - - 9·21 .808 .1000 - . il34 -.004 2.782 - - -
9·22 .826 .0589 -.1271 .014 2. 532 . 261 9 .22 .828 ·0920 - . lll3 .006 2 . '-'3 .206 
9 ·22 .833· .0492 -.1218 ·027 2 . 332 . 434 '9 .23 .837 .0841 -.1094 .018 2· 379 . 371 
9 ·23 .843 .0392 -.1149 .044 2.135 .582 9 .23 .839 .0760 -.llll .033 2 .110 . 518 
9 ·23 .853 .0293 - . UOO .059 1 . 970 .669 9.23 .843 .0666 -.1134 .0.6 2 . 021 . 601 
&10.22 
.851 .09108 - .1679 -- - - -- . - - "lo .21 .826 .1266 - .1742 - -- - -- ---
lO.23 .881 .0928 -.1405 -.001 2.813 - - - 10.22 .854 '.l25O -.1281 -.004 2.794 ---
10 . 23 .886 .0827 -.1347 .01 3 2.543 .269 10 . 23 .865 .1176 -.1308 .006 2 .580 .210 
10 . 24 .896 .0724 - .1252 ·027 2 · 325 .451 10.23 .884 .1092 -.12kl .018 2.382 .375 
10 . 24 
·908 .0628 -.1160 .044 2.133 .587 10 . 24 .896 ·0991 -.1180 .035 2.163 .531 
10 .25 ·919 .0538 - .1010 .058 1.978 .667 10 . 24 ·903 .0934 - .il72 .045 2 .030 .604 
--
&prop. ott. 
Mt 0 .B3 
d CL Cx C. 
"2.04 0 .173 0.026J. ~.Ol99 
2.04 .165 
·0295 -.0394 
2.04 .1601 .0193 -.0308 
2 .04 .160 ·0091 - .0196 
2.04 .159 - .ocn6 -.0085 
2 .04 .159 -.0138 -.0025 
&3.08 .287 .0269 -.O"~ 
3.08 . 282 .0~5 -.0532 
3.08 . 282 .0206 -.0438 
3.08 .283 .0112 -.0368 
3.08 .284 -.0006 -.0~5 
3.08 .286 -.0124 - .0275 
-".ll . 402 . 0~6 -.0599 
4.11 .399 .0343 - .0651 
4.11 . 402 .0242 - .0607 
4.U· .405 .0145 -.0548 
4.11 . 411 .0042 - .0498 
4.12 .416 ·.0084 -.0470 
·,.14 .508 .0399 ·.0781 
5.14 .511 .0 421 -.0818 
5.14 .514 .0324 -.0783 
5.15 . 520 .0229 -.0749 
5.15 .526 .0133 -.0719 
5.15 .533 .0008 -.0698 
&6 . 16 . 591 .0539 
-·0928 
6.17 .606 .0552 - .0929 
6.11 .612 .0449 - .0920 
6.17 . 616 .0375 -.0889 
6 .17 .622 .0280 -.0857 
6.18 . 631 .0136 -.0842 
&1.18 .660 .0692 -.0999 
7 .19 .682 .0724 . ·0952 
7.19 .689 .0629 -.0943 
7 .19 . 691 .0541 -.0926 
7.20 .699 .0436 - ·0907 
7.20 .709 .0344 -.0892 
&8.19 .. m .0874 -.1133 
8 .20 .745 .0899 -.0975 
8.21 .761 .0823 -.0995 
8 .21 .767 .0737 -.0979 
8 .21 .776 .0631 -.0971 
8 .21 .786 .0540 -.0982 
&9 · 20 .774 .lO96 -.1384 
9 .22 .S05 . ll27 -.1144 
9 ·22 .825 .lO33 - .1092 
9 .23 .841 .0978 -.1068 
9 .23 .843 .0880 -.1044 
9 .23 .857 .0778- -.1046 
&10.21 
·809 .1341 -.lm 
10.22 .851 .1359 -.1276 
10 .23 .868 .1281 -.1263 
10. 24 .885 . ll88 -.1221 
10. 23 .883 .liOl - .1275 
10.24 .892 .lO36 -.1334 
Teav J av 
- -- - - -
-<> .004 2.745 
. 010 2 . ,10 
.021 2 ·311 
.036 2.112 
.049 1 ·917 
- - - - - -
-.003 2.726 
.007 2·520 
.018 2. 328 
.033 2·125 
.046 1.925 
- -- - - -
-.003 2 .742 
.008 2 .524 
.020 2· 329 
.034 2.135 
.049 1.9~ 
- - . -. -
-.003 2 .742 
.008 2 .525 
.020 2 .331 
.034 2.140 
.0108 1.941 
- - - -- -
-.003 2.753 
·009 2 .538 
.021 2 .339 
.035 2 .142 
.049 1.949 
- - - ---
- .004 2 .770 
·009 2 .536 
.021 2 · 336 
.036 2 .147 
. 0108 1.963 
- - - - - -
- .004 2.767 
.008 2.547 
.020 2 . 341 
.035 2.140 
.047 1.970 
- - - - - -
- .005 2.787 
.008 2 .546 
.020 2 .355 
.035 2 .1~ 
.047 1.982 
- -- - --
- .005 2.802 
.008 2. 556 


































































TABLE XIX.- LONGITUDINAL CHARACTERISTI CS OF A FOUR-ENGI NE PROPELLER-DRIVEN AIRPLANE CONFIGURATION HAVING 
A 40° SWEPT WING OF ASPECT RATIO 10; TAIL HEIGHT = 0 , it = -2° , ~ = 51°, R = 1,000 ,000 - Concluded 
(b) M = 0.86 , 0 . 90 
M, 0 . 86 M, 0.90 
n CL "x C. Tcav Jav . CP8V n CL Ox Co TCav Jav Cpav. 
82 .05 0 .184 0.0286 ·0.0186 - -- - -- - -- "2.05 0.185 0 .0388 -0.0:~ - - - - -- - --
2 .0, .176 .0323 ·.01114 -0.005 2 .751 2 .05 .192 .0425 -.0554 · 0.005 2 · 721 
2.0" .173 .0228 - .0300 .008 2·513 0.209 2 .0, .189 .0282 -.0416 ·009 2.426 0.238 2.()4 .170 .0096 -.0164 .023 2.252 . 402 2 . 05 .187 .0208 - .0319 .018 2 .235 .351 
2 .04 .171 - .OOC5 -.0063 .035 2".061 .498 2 .05 .186 .0106 - .0214 .027 2 .037 "'33 
2.04 .170 -.0100 -.OOC3 .047 1.897 ·553 2 .05 .186 .0020 - .0121 . 037 1.868 .482 
&3.08 
.303 .0312 - .0423 - -- - - - 83 .08 .275 . 01143 -.0347 - - - - - -
3·08 ·297 .0341 - .0554 -.005 2.756 - - - 3.08 .298 .0481 - .0775 - .005 2 ·726 - - -
3.08 
·298 .0241 - .0415 .008 2.516 .210 3·09 · 305 .0350 - .0658 .008 2 .457 .235 
3·08 .301 .004, -. 0307 .031 2 .133 .1.r.93 3·09 . 307 .0257 - .0573 .017 2.253 .353 
3.08 .303 .0021 -.0296 .0]6 2.061 .508 3·09 .308 .0178 - .0526 .027 2.052 · 1.r.31 
3-08 .304 -.0080 -.0251 .046 1.910 .565 3.09 ·313 .0097 -.0485 .036 1.889 . 479 
&1I.11 .410 
.0379 -.0593 - - - - -- - -- 84 . 10 ·369 .0525 -.0546 - - - ---4.12 . 41, .0396 -.0731 - ·004 2.141 
- - -
4 . 11 
·399 .0558 -.09111 -.005 2.736 - - -4.12 . 42l .0]02 - .0663 
·009 2 ·503 .228 4.11 .396 .0462 -.0812 ·009 2 . 452 .235 4.12 . 426 .0189 -.0606 .023 2.260 .405 4.11 .406 .0339 -.0760 .018 2 .254 · 373 
4.12 . 431 .0096 -.0571 .0]6 2 .064 .509 4.11 .412 .0243 - .0735 .027 2 .069 . 455 
4.12 .431.r. - .0008 -.0541 .0"6 1.923 ·569 4.12 .1111 .0184 -.0727 .036 1.893 . 485 
a,.14 
·502 .()494 - .0740 - -- - -- a,.12 .455 .0668 - .0666 - - - - --
5·15 ·516 .0526 
-·0890 -·004 2.758 - -- 5·13 .476 .0677 -·0931 - .004 2.747 - --
5·15 ·518 .0426 - .0619 ·009 2 ·518 .223 5.13 .483 .0557 - .0866 .011 2 . 419 .261 
5.15 
·523 .0303 -.0775 .024 2 .259 . 416 ,.14 .490 .0460 - .0848 . 019 2.223 ·393 
,.15 
·529 .0200 - .0747 .037 2 . 059 · 521 ,.14 ·500 .0386 - .0826 .029 2.022 .460 
5·15 ·533 .0135 -.0742 .046 1.929 .563 5.111 · 505 .0316 -.0833 .036 1.886 .493 
&6 .16 
· 574 .0641 -.0825 - -- - - - - -- &6.14 · 532 .0798 -.0792 - -- - -- - - -6 .17 
·596 .0667 -.0924 -.004 2.760 - -- 6 .15 ·547 .0829 -.0932 -.004 2.750 ---6.17 .601 .0566 
-·0902 ·009 2·518 ·229 6.15 ·561 . 0102 -·0931 .011 2 . 421 .273 
6 .17 .607 .0457 - .0877 .024 2.266 . 411 6 .16 
·568 .0635 -·0942 .020 2 .232 .386 6.17 .614 .0]65 -.0856 .0]6 2 .076 ·519 6 . 16 ·583 .0518 -.0949 .030 2 .024 . 471 6.17 .620 .0287 - .0847 .046 1.937 ·570 6 .16 ·591 .0467 - .0955 .036 1.891 ·503 
"7.17 .642 .0817 -.0934 
- -- --- - - -
"7 .16 .602 .0977 -·0934 - - - - - -7.18 .670 .0943 
- ·0927 -.004 2.772 
- -- 7·17 .630 . 1011 - .1064 -. 004 2 .762 - --7.18 .669 .074.4 -.0940 .010 2 . 519 .233 7 .17 .636 .0883 - .1025 .011 2 .439 .271 
7 .19 .682 .0628 
-·0919 .024 2 .268 .424 7.18 .647 .0796 -. 1055 .021 2 ·229 .397 
7.19 
·689 .0537 -·0909 .037 2 . 072 · 528 7 ·18 .656 .0731 - .1075 .030 2 .038 . 468 
7 .19 .696 .0466 -·0910 .047 1.940 · 576 7.18 .664 .0694 -.1082 .035 1.926 .496 
88.19 
.705 ·0997 -.1121 - -- - -- - -- &8.18 .687 .1169 -.1248 - - - - -- - --8 .20 .731 . 1030 -. 1019 -. 004 2.768 
- --
8.19 .696 .1204 -. li83 -.004 2 ·773 - - -8 .10 .746 .0947 - .1027 
·009 2.526 .2]6 8 .19 .716 .1064 -. 1213 .011 2 .440 .279 8 .10 
.756 ·0829 - .1015 .023 2 .274 . 424 8 .19 ·124 .1002 - .1195 .020 2 .243 . 401 
8.11 .764 .0745 -.1021 .037 2 .068 · 531 8 .20 .732 .0952 -. 1251 ·029 2 .055 . 467 8.11 
· 772 .0688 -. 1021 .048 1.957 ·571 8 .20 · 141 .0882 - .1261 .035 1.939 . 485 
&9·20 
.768 .1212 -.1421 
- -- - -- ---
"9.19 .746 .1413 -.163 6 - - _ 
- - -
9·2l .793 .1253 -.1218 -.005 2 .791 - -- 9.20 .76, .1403 - .14'-1 -.005 2. 784 
9 ·22 .814 ·1l72 -. li70 .009 2·530 . 244 9.2l .787 .1]60 •. 146 .010 2.469 .260 
9·22 .827 . 1044 _. 1l64 . 024 2.210 .434 9·21 .799 .1256 - .1420 . 020 2.259 . 406 
9·23 .835 .1008 - .1139 .037 2.082 ·530 9 ·22 .808 .U61 - .1311 .029 2 .065 ·489 
9·23 .842 .0927 - .1135 .045 1.968 ·570 9 ·22 .811 .1140 -. 142 .035 1.960 ·514 
a10 .21 .805 .1476 -. 1748 
- -- - --
'10.21 .808 .1655 ::~~ - -- - - -10.22 .851 .1495 -.1365 -.005 2.816 
- --
10.22 .837 .1688 - .005 2 .807 
10 .23 .880 . 1403 - .1285 .011 2 ·526 .252 10.23 .869 .1604 - .1101 .011 2.469 .278 
10.24 
·892 .1334 -. 1250 .025 2 .276 .437 10 .23 .876 .1541 
-.';1 .021 2.253 .415 10 .24 
.901 .1230 -. 1233 .038 2 .082 .537 10 .23 .879 .1442 -.16 .029 2 .092 .475 
10.24 
. 903 .1189 - .1211 .046 1.972 











TABLE XX .- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGI NE PROPELLER-DRIVEN AIRPLANE CONFI GURATION 
HAVING A 40° SWEPT WING OF ASPECT RATIO 10 ; TAIL HEIGHT = 0 ) i t = - 4° ) S = 51° ) R = 1)000 )000 
(a) M = 0 . 70 ) 0 .80) 0 .83 
ti, 0.70 M, 0.80 101 , 0 .83 
~ CL Cx c" Tcav Jav, .• CPav ~ CL Cx c" Teav J av CPav ~ CL ex 0;, 'rcav J av CPav 
"2 .03 0. 140 o.an6 0.0446 
-- - --- ---
62 .04 0 . 149 0.",46 0 .0426 
- -- - --
a2 .~ 0 .1)4 0 ."'69 0 .0410 - - - -- -
2.03 . 131 .",108 ."'33 0.003 2.170 --- 2.03 .140 .",82 .0190 -0.004 n~ 2.04 .146 ."'97 :iiiU .0.004 2 .7:51 2 .03 . 127 .0137 .0321 ·009 2 . 530 0.243 2 .03 .1]8 .0188 .0286 .007 0.203 2.04 .1"" .0212 .008 2 .539 0.188 
2.03 . 12' . 0007 .04" .025 2.29_ .4]8 2 .03 .136 .0n48 .0437 .024 2 .278 ...... 2 .04 .141 .01.17 .0391 .019 2.349 .346 
2 . 03 . 121 - .0133 _om _04+ 2.086 .,aa 2 .03 .135 -. 0064 .",34 .039 2 .088 .)41 2.04 .140 - .0006 .0!l25 .035 2.124 .496 
2.03 . 120 · .02,1 .0676 .O~ 1.928 .664 2 .03 .13' -.0124 . 0~3 .046 1.998 . ,a4 2 .04 .1]8 - .O1l7 . 0610 .048 1.9108 ·575 
a3.06 .243 .0220 .0195 - - - - - - - -- 63.07 .261 .0249 .0170 - -- - -- - -- &3. 07 .268 .0272 .0230 - - - - -- - - -
3.06 .233 .02!l2 .0071 - .002 2 .775 - - - 3.06 .251 ."'87 .0031 _.004 2.7" - -- 3.07 .262 .0302 .0038 - .003 2.7!l2 - - -
3.06 .23' I .014 1 .Q!ti2 .010 2 . 524 .244 3.06 .2:51 .0183 . 0132 .008 2.537 . 211 3·07 .261 . 0223 .0123 .006 2.566 .171 
3.06 .235 - .0001 .0296 .029 2.276 .4~ 3.06 .2" .0064 ,0247 .",4 2 .291 .412 3.07 .262 . 0126 .a:!l, .018 2 .361 .345 
3.06 .236 -. 0129 .0363 .044 2.089 ·~5 3.06 .2)4 -.OO~ .0314 .039 2.096 .539 3.07 .265 - .0004 .0329 .035 2.121 · 505 
3 .06 .236 - .",47 .0402 .0';1> 1.931 .669 3.07 .255 - .Olll .0349 .046 2 .008 .587 3.07 .265 - .0095 .0]86 .047 1.91'0 .~4 
6".09 .341 .am .0009 
--- --- - --
64 .10 
.370 ."'70 _. 0004 --- - - - - -- 64.10 . ]84 .0]08 .0039 - -- -- - - --
4.09 .335 .ana - .0067 - .002 2 .771 - -- 4.10 .362 .0307 -.0086 - .004 2.760 - -- 4.10 .381 .0340 -. 0095 - .003 2 .745 - - -
4.09 . 335 .0 168 . 0011 ·009 2 . )40 .221 4.10 . 365 ."'11 - .0002 .008 2 · 538 .209 4.11 .385 .0272 - .0041 .006 2.578 .149 
4.09 .339 .0026 .0089 .027 2 .295 .4"" 4.10 . 370 ·0091 .0078 .024 2 .297 .409 4.10 . 384 . 0160 .0053 .018 2.361 .344 
4.09 
.3"" - . 0102 .0141 .044 2 .049 . 583 4 .10 . 375 - .0017 .0133 .0]8 2 .109 .533 4. 11 .388 .0020 . 0132 .036 2 . 112 . ,12 
4.09 .345 - .0225 .0183 .0' 9 1.927 .666 4.10 . 378 -.0079 .0159 .046 2.008 .584 4.11 .392 - .0063 .0160 .046 1.971 · ~9 
&,.12 .440 .0264 +. 0169 
- - - - --
a, .13 . 478 .Ol24 -.0183 
- -- - -- -- -
11,.14 .490 .0402 _ .0141 
- -- - --
5. 12 . 435 .0297 -.0189 - .002 2 .767 5.13 . 474 .03!l2 - .0243 -.003 2 .763 - - - , . 14 . 494 .0416 - .0269 -.003 2.743 
5.12 .437 .0195 -.01'1 . 010 2 .534 .218 5.13 . 481 .0271 -.0419 .008 2 . 5'" .201 5.14 .497 .0337 -. 0195 .004 2 .565 .177 
5.12 . 1144 .0050 - .0079 .029 2 .285 . 458 5 .14 . 485 .0134 - .0102 .025 2 .291 .419 5.14 .500 .0240 - .01,1 .016 2·3~ . 351 
5.12 . 450 -.0069 -.0013 .045 2.091 .582 , ,14 . 490 .0037 - .0060 .038 2.124 .530 5. 14 .507 . 0109 - .0093 .032 2 .119 .515 
5.\2 . 455 - .0187 .<X)l4 .O~ 1.928 .665 5.14 . 494 -.0027 - .0037 .046 2.000 . 587 5.14 .513 .0032 -. 0064 .043 1.977 · ~9 
116.14 
. 538 .0303 - .0383 - - - - -- - - - '6 .16 .m .0433 -. 0399 - -- - -- - -- &6.16 . ~O .0531 _ .0261 - - - -- - -- - , 
6.14 .533 .0333 -.0360 -. IX>! 2.773 - -- 6.16 .580 .0439 -.0372 -.003 2.TIl - -- 6.16 .,aa .0531 -. 0368 -.003 2 .7'1 - - -
6. 14 
·535 .0225 -.0300 .011 2 .!l27 .238 6.16 · 583 .0332 - .0313 .010 2 .534 .222 6.17 .m .0476 -. 0316 .006 2 . 583 .167 
6 . 14 .)4. .0096 - .0219 .029 2.290 . 456 6.16 . ~ .0226 -.0256 .",6 .2 .292 .""0 6.17 .~ .0372 - .0262 .019 2.365 .353 
6.15 · 551 -.0024 -.0158 .045 2 .093 .~ 6 .17 .~ .0147 -.OOll .039 2.12' .531 6 .17 .604 .0258 - .0216 .036 2 . 130 . 514 
6.15 .557 -.0121 - .0113 .0';1> 1.933 .664 6 .17 .600 ·0095 - .0192 .047 2 .030 .581 6 .17 .610 .0175 -. 0197 .047 1.991 .580 
'7.17 .629 .0310 -. ",,9 
- - - --- - - -
&1.18 .6:51 ."'76 - .0483 --- '7.17 .637 .0695 -. 0273 - -- - -- - - -
7.17 .627 .0393 -.0489 - .001 2 .779 - - - 7.18 .671 .~1 -.0432 - .004 2.774 - - - 7.18 .667 .0102 - .0]62 - .003 2 .764 - --
1 .17 .630 .0289 - .0394 .012 2 .!l26 .241 7.19 .680 .0492 - .,,"08 .008 2.5" .208 7 .18 .672 .0632 -. 0332 .007 2 . ~8 .176 
7 · 17 .641 .0158 - .0358 .030 2.279 .468 7.19 .685 .0397 - .0345 .02' 2 .317 .405 7 .18 .673 .0)40 - .0269 .018 2.382 .353 
7.18 .650 .0049 - ."'94 .047 2 .089 .600 7.19 .687 .0)20 -.0320 .036 2.155 . ,17 7.19 .678 .0422 - .0230 .035 2.141 .,10 
7.18 .657 - .0045 - .0265 .0';1> 1.938 .670 7.19 ·690 . 02~ - .0295 .045 2.045 .578 7.19 .685 .0345 - .0219 .""5 2 .007 .,a4 
8 8 . 19 .114 .01088 - .0679 - - - - - - &8.19 .705 .0772 - .0477 - - - --- '8.19 .695 .0873 - .0343 - -- - --
8.19 .717 .0493 - .~ -.001 2 .783 8 .20 .733 .0769 - .0366 - .005 2 .788 - -- 8 .20 .726 .0883 - .0302 -.004 2 .776 - --
8 .20 .726 .0406 - .0,12 .011 2 .551 .236 8 .20 .744 .0699 -.0338 .008 2 .560 .208 8 .20 .739 .0804 - .0333 .007 2 .574 .194 
8 .20 .734 .0282 - .0438 .028 2 .299 . 458 8.20 
.7" .~1 -.0305 .022 2 .339 .415 8.20 .746 .0731 - .0296 .018 2 .384 .357 
8 .20 .745 . Olj2 -. 0382 .046 2 . 101 .~ 8 .21 .756 .",17 - .0281 .036 2 .163 .",0 8 .20 .753 .0610 - .0260 .033 2 .131 
."'3 
8.20 . 753 .0074 -. 0361 .060 1.945 .677 8 .21 .761 .0463 -.0260 .04' 2 .048 .582 8 .21 .763 .0566 -.0256 .04, 2.012 .578 
'9.20 .m .0686 - .0838 - - - - -- - -- &9.19 .7" .0989 -. 0646 - - - --- '9 .19 .747 .1083 _.0488 - - - - --
9.21 .791 .0661 -.0609 0 2 .792 - -- 9.20 .784 .0985 -.03~ -.005 2.794 - -- 9.20 .181 . 1087 - .0368 - .004 2 .792 ---
9.21 .803 .0566 - .0566 .012 2.)47 .255 9 .22 .805 .0904 -.0360 .007 2 . '71 .211 9 .21 .802 . 1019 -.0355 .006 2.~ .195 
9.22 .816 .0430 - .0519 . 030 2.282 . 475 9.22 .822 .0780 - .0356 .023 2 .319 .417 9.22 .816 .0927 -. 0329 .018 2.377 .371 
9.22 .826 .0338 -.0467 .048 2 .092 .604 9.22 .822 .0728 - .0383 .035 2 .167 . 518 9.22 .825 . 08108 - .0285 .033 2 . 1" ."0 
9.22 .833 .02!l2 -.0447 .061 1.94, .676 9 .22 .825 .0680 - .0392 .045 2 .048 .582 9.22 .834 .0783 -.0299 .044 2 . 016 . 584 
(1.10.21 
.833 .0925 -.0939 - - - --- 10.20 .800 . 1230 - .0915 - - - &10 . 19 .781 .1314 -.0840 - - - - -- - - -
10.22 .8~ ·0921 -.0679 - .001 2 .806 10 .21 .832 .1277 - .0447 -.006 2 .800 - -- 10 .21 .829 .1335 - .0432 - .00' 2 .802 
10.23 .866 .0787 - .0622 .013 2 .534 .282 10 . 22 - :~~ .1143 - .0449 .007 2 . 571 .222 10.22 .847 . 1312 - .0410 .005 2.599 . 198 10.23 .880 .0677 -. 0515 .029 2 .294 . 472 10.23 . 1061 -.0431 .021 0 .337 .409 10.23 .872 .1209 - .0349 .017 2.381 .375 
lO .2~ .890 .0567 - .0458 .047 2 .089 .614 10 .23 .874 .0995 - .0394 .033 2.182 .516 10 .24 .887 .1097 - .0304 .034 2 . 161 . 518 
10.2" .900 .0494 - .0403 .0';1> 1.956 .679 10.23 .880 .0927 - .0418 .044 2.~ .587 10.23 .897 . 1020 - .0363 .~ ~o~, . 587 











TABLE XX.- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE PROPELLER-DRIVEN AIRPLANE COWFIGURATION HAVING 
A 40° SWEPT WING OF ASPECT RATIO 10; TAIL HEIGHT = 0, it = -4°, ~ = 51°, R = 1,000,DOO - Concluded 
(b ) M = 0.86, 0.90 
M, 0.86 M, 090 
" 
CL Cx C. Tcav J av CPav 
" 
CL Cx 0. Cav Jav CPav 
".04 0.166 0.<>'97 0 .0501 
- -- - - - - -- ".04 0 .168 0 .0390 0 .0484 
- -- - - - - --2.04 .158 .0331 .0000 O.OO~ 2 .7'27 
- -- 2 .04 .110 .0445 - .0018 . 0 . 004 2 .705 
- --2.04 .1:;2 .0024 .0327 .007 2 . 510 0.209 2 . 011 .168 .0333 . 0124 . 006 2.479 0. 194 
2.04 .151 .0133 .0424 .018 2 . 316 .354 2 .04 .164 .0016 .0303 .017 2 .229 .350 
2.0h .148 -. 0008 .0581 .033 2 .010 .506 2.04 .162 .0132 .0416 .007 2 .032- .428 
2.011 .150 -. 0094 .0656 .046 1.881 .547 2 .04 .160 .0046 .0510 .036 1.854 .470 
8 3.08 .263 .0313 .0027 
- - - - -- - --
B3.07 .262 .0429 .0059 
- - - - - -3.08 .262 .0354 -.OOlB - .005 2.734 
- - - 3.08 .271 .0491 -.0046 -. 003 2 .708 
-- -3.08 .280 
.00" .0097 .006 2 . ,.. .197 3.08 .271 .0389 - .0060 .005 2 .490 .193 
3.08 .279 .0157 .0193 .011 2 .337 .317 3 .08 .288 .0241 .0039 . 018 2 .221 .365 3 .08 .281 .0029 .0316 .033 2.084 .496 3.08 .288 .0175 .0085 .007 2 .0~ .432 
3.08 .2Bl - .0076 .0414 .045 1.912 .561 3.08 .286 .0127 .0086 .035 1.B79 .464 
84.11 
. 392 .0379 .0027 
- -- - -- - -- 84·09 .353 .0527 .0036 - - - - -- - - -4.09 .396 .0415 - .0211 
-·005 2 .741 1&.10 .361 .0554 -. 0361 -. 004 2.729 
- --4 . 11 .403 .0339 - .0133 .006 2 · 551 .174 14,10 .374 .0461 -.0202 . 006 2 .504 .250 
4.11 .405 .0051 -. 0041 .016 2 .367 .329 4 . 10 .374 .037B - .0168 . 017 2 .254 .349 
4. 11 .410 .0098 .0061 .034 2 .084 .502 4. 11 . 367 .0062 - .0110 . 00B 2 .033 . 443 4.12 .415 - .0001 .007B .045 1.914 
·556 4 . 11 . 367 .0013 - .0103 .035 1.890 .464 
&5.13 . 483 .0500 - .0121 
- -- - - -
8 5 . 11 . 431 .0679 _. 0102 - - - - - - - - -5. 14 .496 .0:;21 - .031B -.004 2 .742 
- - - 5.12 .455 .0680 -.03:'11 - .004 2 .733 
- --5 . 14 . 499 .0439 - .0032 .rJ07 2.541 .198 5.12 .450 .0599 -.OOBI .006 2 .513 . 193 
,,14 
.503 .0358 -. 01B4 .01B 2.339 .354 5.13 .466 .0468 - .0044 . 018 2 .243 . 371 
5·14 .508 .0043 - .0139 .032 2.104 .496 5.13 .467 .0404 - .00:31 .007 2 .054 .440 
5. 14 .515 .0110 - .0105 .045 1.920 
·575 5. 13 .469 .0379 - .0027 . 035 1.900 . 463 
"6.15 .554 .0642 - .0009 - -- - -- - -- 8 6 .13 .506 .Q196 -. 01B3 - - - - -- - --6. 16 .571 .0653 -.0372 - .004 2 .745 
- - -
6 . 14 
.534 .0806 - .0)84 _ . 004 2 .747 - - -6. 16 .581 .057B -. 0096 .006 2.553 . 193 6 .14 
.533 .0722 - .03:'11 .006 2 . ,.. .186 6 . 16 .584 .0491 - .0051 .01B 2.341 .363 6.15 .548 .0615 - .0336 .019 2 .2:'11 . 3B3 6 .16 
·589 .0406 -.0024 .032 2 . 129 .492 6 .15 
·554 .0567 -. 0355 .007 2 .076 .446 6 . 17 .597 .OOB3 -.0192 .045 1.932 
·569 6 . 15 .562 .0491 - .0345 .035 1.923 .485 
"7 . 16 .622 .0809 - .0059 
- - - - - - - -- "7 .15 .583 .0945 - .0301 - - - - -- - - -7.1B .649 .0829 -.0351 -.004 2 .753 7. 16 .609 .1009 - .0456 -. 005 2 .757 - --7.16 .650 .0753 - .0308 .007 2 . 544 .204 7.16 .613 .0912 -.0459 .006 2 .542 . 181 
7.1B .654 .0654 -. 0085 .018 2.354 . 361 7 . 17 .627 .0810 - .0440 . 019 2 .268 .365 
7.1B .684 
.0555 _. 0244 .032 2 . 122 
·505 7.17 .635 .0763 - .0454 .00B 2 .066 .457 7 . 1B .671 .0479 -. 0025 .044 1.944 
.569 7 .17 .636 .0719 - .0440 .034 1.954 .490 
"8 .1B .682 
·0981 - .03B1 
- - - - --
8a.l1 
.654 .1l56 - .0531 - - - - - -B. 19 .706 . 1002 - .0374 -. 004 2 . 768 
- --
B. IB .677 .1200 - .0543 -. 005 2 .767 - --B.19 .724 
.0947 -.0362 .007 2 . 556 .200 B. 18 .693 . ll26 - .0555 .006 2 . 547 .192 B.20 .729 .0874 -. 0325 .01B 2 . 359 .361 B. 19 .699 .1054 -.0576 .01B 2.2B4 . 361 
B.20 .740 .0756 -.0098 .034 2 . 105 .511 B.19 .710 .0922 - .0514 .00B 2 .081 .47B 
B.20 .748 .0680 - .0069 .045 1.949 .571 B.19 .114 .0939 -.0611 .033 1.964 .492 
"9. 19 .739 .1196 - .0549 
- -- - -- "9 .1B .719 . 1360 -. 07:'11 - - - -- -9 .20 .7~ ·121B - .0449 -· 005 2 .7B3 9 .19 .739 . 1435 - .0643 - .006 2.789 - - -9 .21 .791 .1l77 - .0435 .006 2.590 . 167 9 .20 .761 .132B -.0665 .006 2. 548 .197 
9 .21 .800 .1084 -.0405 .019 2 .363 . 374 9 .20 .773 . 1193 - .0635 .019 2 .285 .394 9 .21 .808 
.0981 - .0369 .033 2 . 134 . 504 9 .20 .779 .1162 -.0623 . OOB 2 .095 .482 
9 .22 .B15 .0914 - .0362 .044 L968 .572 9 .20 .762 ·1l51 - .0646 .034 1.981 .506 
lL1O•19 .780 .1404 
- .Q165 
- -- - -- - - -
8 10 . 19 .784 . 1618 -. lex;! 1 - - - - - -10.21 .623 .1432 -.0535 .005 2 .799 
- - - 10.2 1 .Bll .1675 - .0842 -. 006 2 .794 - --10 .22 .B44 .1402 -.0471 .007 2 . 575 .213 10.22 .B4o .1679 -. 0905 .005 2 .571 . l B9 
10 .22 .860 .1347 -.0430 .019 2 . 368 .370 10.22 .B48 .1543 - .0845 .00B 2 .306 .389 
10.23 .872 .1258 - .0426 .033 2 .146 
·506 10 .22 .B55 . 1483 - .0853 .007 2 .111 . 47B 10.23 .880 .1l75 -.0364 .044 1.980 . 572 10 .22 .B57 . 1405 - .Q1B4 .033 1.999 .517 










TABLE XXI.- LONGI TUDI NAL CHARACTERISTICS OF A FOUR-ENGI NE PROPELLER-DRIVEN AIRPLANE CONFI GURATION 
HAVING A 40° SWEPT WI NG OF ASPECT RATI O 10; TAIL HEIGHT = 0 , i t = -6° , ~ = 51° , R = 1 , 000 , 000 
(a) M = 0 . 70 , 0 .80 , 0 .83 
HI 0 . 70 HI 0 .60 H, 0 .83 
n CL Cx C" Teav J av CPav n CL Cx C. Tcsv J av Cpav n CL Cx C. TCllV Jav CPav 
2 .03 0 . ll8 0.0225 O. llD3 - -- - - - 2.03 0 .126 0.0258 0 . 1124 - -- - - - - - - 2.03 0 .133 0.0278 o .ll68 - - - - -- - --
2 .02 .109 .0252 .0860 -0 . 003 2 · 171 - - - 2 .03 .119 .0291 .0879 _0 . 0011 2 .745 - - - 2 .03 .123 .0310 .0885 ~O . OO4 2.753 - - -
2.02 . 107 .0160 .0942 . 007 2 . 578 0 .203 2.03 .115 .0183 ·0995 .008 2 · 511 0.223 2 .03 .121 .0241 .0951 .005 2 · 594 0 .154 
2 .02 . 103 .0027 . 1041 .024 2 · 321 .413 2.02 .113 .0075 .1096 .021 2 · 306 . 396 2 .03 .118 . 0124 .1082 .018 2· 354 . 356 
2 .02 .100 
- ·0093 .1205 . 040 2 . 125 ·562 2 .02 .lll -.0038 .1234 .036 2 . 111 · 521 2 .03 .117 . 0015 .1211 .033 2 . 154 . 488 
2 .02 
·098 - .o:a4 .1309 ·056 1.958 .651 2 .02 .110 _.0142 .1323 .050 1.949 ·598 2 .03 .115 - .0102 .1317 .046 1.972 ·585 
3.05 .221 .0225 :~ - - - 3.06 .236 .0254 .0854 - - - 3·06 . 245 . 0276 := - -- - --3·05 .213 .0252 -.002 2·m - -- 3·06 .235 .0290 .0103 - .004 2 .750 3.06 . 242 .0308 - .003 2 .750 3·05 .211 .0157 .0768 .008 2 . 556 . 210 3.06 .230 .0219 .0769 .004 2·589 .156 3.06 .240 .0233 .0756 .006 2 · 580 . 1610 
3.05 .209 .0024 .0908 .025 2.)20 . 425 3.06 .230 .0084 .0926 .021 2.319 · 386 3·06 .240 .0142 .0872 .016 2. 387 · 337 
3.05 .209 - ·0095 . 1034 .041 2.1)0 ·566 3·06 .230 -.0029 . 1051 .036 2 . 121 · 514 3.06 . 241 .0032 . 1007 .031 2. 183 . 478 
3·05 .209 -.0213 . 1114 . 056 1.966 .652 3.06 .230 - .0133 .1121 .049 1.965 · 599 3·06 . 241 - .0094 . 1122 .046 1.978 
· 581 I 
4.08 ·321 .0239 .0645 - - - - -- - - - 4·09 .345 .0211 .0675 - -- - -- 4 . 10 · 364 .0307 .0700 - - -
- - - I 4.08 . 314 .0267 .0535 - . 002 2 ·774 - - - ' ·09 . 344 .O311 .0550 -.004 2 .745 11 . 10 . 361 .0340 .0516 -.003 2 .748 - - -
'.08 · 312 .0176 .0602 .008 2 . 564 .198 ' ·09 . 341 .0225 .0623 .006 2 ·563 .162 4 . 10 . 359 .""69 .0590 .005 2 ·589 .154 
4 .08 · 311& .0074 .0692 .021 2 ·379 .373 4 ·09 .345 .0109 .0755 .021 2 . 330 .380 4 .10 . 360 .0172 .0709 .017 2·392 · 333 
4.08 · 315 -.0052 .0794 .038 2 .176 ·533 ' ·09 .349 - .0005 .0837 .036 2 .126 ·515 4 .10 . )62 .0062 .0817 .031 2 .188 .480 
4 .08 . )18 -.0196 .o86Jo 
· 055 1.973 .651 ' ·09 ·350 - .0118 .0887 .049 1.969 .605 4 .10 · 365 - .0065 .0882 .045 1.986 .586 
5·11 . 419 .0260 .0 11 45 - -- - - - 5·12 . 457 .0319 . 0474 - - - - -- 5·13 . 469 .0)82 .0478 - - - - - - - - -
5·11 .41, .0289 .0383 - .002 2 .768 5·12 . 459 .0353 .0389 -.004 2 .748 5.13 . 474 .0407 .0331 - .003 2 .755 - - -
5· 11 .415 .0218 .0437 .006 2 ·593 .162 5·12 . 457 .0267 .0474 .006 2 . 574 .175 5·13 . 475 .03'5 .0409 .005 2 .606 .149 
5 .11 .418 .0094 .0:;1>7 .021 2 · 375 .385 5·12 . 463 .0156 .0566 .021 2 . 338 ·393 5·13 . 478 .0249 .0493 .017 2· 395 . 33' 
5·11 .425 - .0023 .0600 .037 2.183 ·535 5.13 . 467 .0040 .0617 .036 2 .132 ·522 5·13 .482 .0132 .0555 .031 2 .192 .486 
5 ·11 . 428 - .0162 .0649 .055 1.979 .651 5·13 .470 _.0062 .0660 .048 1.986 .608 5·14 .487 .0026 .0607 .045 2 .003 · 587 
6 .14 ·519 .0)01 .0216 - - - - - - - - - 6 .15 ·555 .0425 .0216 - - - - - - - - - 6.15 ·552 .0510 .0300 - - - - --
6 .13 ·513 .0322 :~ - .001 2.769 6 .16 · 565 .0447 .0203 - .004 2 .755 - - - 6.16 .569 : g~i .0194- -·.003 2 . 760 - - -6 . 14 · 517 .0244 .008 2 ·572 .187 6 .16 ·565 .0358 .0281 .007 2 ·576 .175 6 .16 ·575 .0270 .006 2 .60, . . 153 
6.14 
·520 .01 42 .0336 .021 2 . 388 .373 6 .16 ·568 .0252 .0353 .020 2 . 368 .360 6 .16 · 575 .0369 .0369 .018 2. 391 . 340 
6 .14 
· 527 .0021 .0412 .037 2 . 162 . 541 6.16 .572 .0158 .0395 .033 2 . 180 . 497 6 .16 .580 .0280 .0424 .031 2 .202 . 481 
6 . 14 . · 532 - .0106 .0476 .054 1.988 .651 6 .16 ·577 .0046 .0450 .049 1 ·991 .606 6.16 ·586 .0164 .0471 .045 2 .01, · 585 
7 .16 ·609 .0361 .0008 - -- - -- 7·17 .633 .0566 .0116 - - - 7.16 .622 .0681 .0272 - -- - - -
7 .16 .607 .0381 .0082 - . 001 2 .781 7 .18 .654 .0573 .0098 - .004 2 .768 7 .18 .651 .0687 .0188 - .004 2 ·771 
7 .16 .612 .0301 .0142 
·009 2 . '72 .198 7.18 .661 .0497 .0187 .007 2 .582 .183 7.18 .654 .0615 .0241 .006 2· 597 .167 
7 .16 .619 .0206 .0199 .022 2 · 385 · 376 7.18 .662 .0420 .0250 .019 2· 379 .354 7 .18 .654 .0547 .0343 .017 2· 399 . 341 
7· 17 .627 .0088 .0250 .039 2 . 171 ·542 7 .18 .663 .0)05 .0281 .033 2 .186 .499 1 ·18 .651 .04.42 .0395 .031 2.194 . 484 
7 ·17 .635 - .0025 .0339 .055 1.990 .654 7 .18 .669 .0203 .0327 .048 2 .000 .604 7 .18 .662 .0348 .0426 .044 2.033 ·573 
8 .19 .695 .0476 - .0092 --- - - - 8.18 .686 .0749 .0135 - -- - -- 8.18 .676 .0854 .0207 - -- - - - - --
8.19 .699 .0475 - .0017 -.001 2 .789 - - - 8 .19 .716 .0769 .0202 - .005 2 .776 8 .19 ·708 .0868 .0231 -.004 2.790 - --
8.19 ·707 .<'392 .0068 .010 2·569 .212 8.19 .724 .0670 .0244 .007 2 · 578 .180 8 .19 ·722 .0798 .0259 .006 2 .603 .177 
8.19 .711 . (,)01 .0120 .023 2 .385 . 381 8 .20 ·731 ·0577 .0303 .019 2 · 375 . 368 8.20 .727 .0721 .0313 .017 2.400 . 345 
8 .19 ·722 .0195 .0188 .038 2 . 182 . 544 8 .20 . 734 .0492 .0330 .033 2 .186 ·505 8 .20 .731 .0621 .0363 .031 2 . 199 . 493 
8 .20 ·731 ·0096 .0244 .056 1.999 .651 8 .20 .741 .0412 .0376 .047 2 . 016 · 595 8 .20 .741 .0550 .0400 .044 2 .035 · 579 
9 ·19 .754 .0664 - .0218 - - - - -- - -- 9·19 .734 ·0966 - .0012 - -- - -- 9· 19 .731 . 1081 .0070 --- - -- - - -
9 ·20 .775 .0640 -.0006 0 2 .793 - -- 9 .20 .766 .0960 .0221 -.005 2 .185 9.20 .763 .101'9 .0196 -.004 2 .799 
9 ·21 .785 .0554 .0020 .010 2· 578 . 217 9 ·20 .784 .0885 .0223 .008 2 · 577 .199 9.20 .784 .1010 .0233 .005 2.610 .183 
9 · 21 . 793 .0467 .0056 .023 2 · 391 · 386 9 ·21 .797 .0781 .0259 .018 2 · 374 ·378 9 ·21 .801 ·0926 .0297 .016 2 .405 ·360 
~ . 21 .804 .0371 .0109 .038 2 .183 .541 9 .21 .799 .0700 .0267 .033 2 .179 .514 9 ·22 .805 .0850 .0329 .029 2.209 . 496 
9 .22 .B13 .0270 .0147 .055 2 .010 .648 9.22 .805 .0629 .0261 .045 2 .029 .600 9 ·22 .815 .0776 .0357 .040 2 .048 ·579 
10 . 21 .810 
·0903 - .0234 - -- - -- 10 . 19 .778 .1193 -.0207 - - - 10 . 19 .761 .1286 - .0205 - -- - .. -
10 . 22 .840 .0871 -.0003 -.001 2 .814 10.21 .809 .1198 .0178 -. 006 2 .798 10 .21 .808 .1287 .0184 -.005 2 .806 
10. 22 .844 00784 -.0009 .011 2 .577 .236 10 . ~1 .623 .1121 .0137 .006 2 .589 .169 10 .21 .627 . 1246 .0247 .004 2 .613 .192 
10.22 .856 .0688 .0060 .023 2 .381 .402 10 .22 .842 ·.1048 . 0180 . 018 2. 386 · 379 10 .22 .853 .1175 .0284 .014 2 . 426 · 356 
10 . 23 .866 .0586 .0105 .039 2 .179 
· 550 10.22 .855 .0957 .0230 .032 2 . 199 · 510 10.22 .843 .1080 .0117 .027 2 .217 . 499 










TABLE XXI .- LONGITUDINAL CHARACTERISTICS OF A FOUR-ENGINE PROPELLER-DRIVEN AIRPLANE CONFIGURATION HAVING ~ 
A 40° SWEPT WING OF ASPECT RATIO 10; TAIL HEIGHT = 0, it = _6° , ~ = 51°, R = 1,000,000 - Concluded ~ 
n CL Ox 
2.03 0.142 0·0299 
2.03 .139 
.03'" 
2 .03 .1)0 .0260 
2 .03 .129 .0121 
2.03 .128 .0031 
2.03 .126 -.0100 
3·07 .261 .0314 
3.07 .261 .0356 
3·07 .259 .0270 
3·07 .260 .0156 
3-07 .260 .0031 
3·07 .260 -.0080 
4.10 
·371 .0310 
1t . IO .378 .0416 
4 .10 .380 .0334 
4 .10 
· 383 .0251 
4.11 .386 
·0089 4.11 
·391 - .0004 
5·12 .461 .0492 
5·13 .4&l .0528 
5·13 .479 .0449 
5·13 .483 .0320 
,.14 .4&5 
·0229 





6.15 .:;62 .0578 





7.16 .604 .0795 
7.14 .632 .0826 
7.17 .636 .0141 
7·17 .638 ·0629 
7.18 .64' .0",6 





8 .19 .707 
·0922 
8.19 .714 .0819 
8 .19 
·722 .0730 
8.20 · 730 .06'9 
9.18 .724 .1170 
9·19 .752 .1219 
9·20 ·773 .1139 
9.20 .782 .1057 
9·21 ·791 ·0938 
9·21 .801 .0878 
10.19 .779 .1399 
10.21 .807 .1468 
10.21 .825 .1364 
10.22 .844 .1286 
10.22 .855 .1225 
10.22 .862 .1139 
(b) M = 0 .86, 0 . 90 8 
H, 0.86 
c. Teav J av cPav n CL 
0 .1203 
- -- - -- - --
2.03 0.140 
·0900 -0.003 2.731 2.03 .144 
.1009 .006 2 . "'7 0.182 2.03 .145 
.114, .021 2.281 .380 2.03 .111) 
.1277 .0)4 2.095 .4&5 2.03 .141 
. 1431 .047 1.87- . 55' 2.03 .138 
·0922 - -- - -- - -- 3.06 ·229 
.0637 - .003 2.7"" 
- -- 3·07 
·'57 
.0753 .005 2·559 .179 3.07 .262 
.0900 .020 2 . 307 .373 3·07 .261 
.1047 .03" 2.081 .499 3·07 .263 
.1176 .047 1.891 .:;67 3.07 .268 
.0102 
--- - -- - --
4.08 
·327 
.0432 - .003 2.744 4·09 .347 
.0559 .005 2 ."e .178 4·09 .347 
.0687 .020 2 . )04 .380 4·09 ·3:;6 
.0783 .033 2·093 · 512 4.10 ·359 
.0832 .Oli7 1.901 
·573 4 . 10 ·360 
.0483 
- -- - -- - -- 5·11 .420 
·0296 - .003 2.749 - - - ,.11 .4,. 
.0400 .006 2.:;66 .179 5.12 .437 
.0513 .020 2 . 317 ·381 5· '" .4l1l 
.0558 .032 2 . 121 . 498 5·12 .442 
.0592 .046 1.913 ·583 5.12 . 449 
.0402 
--- - -- - --
6.13 .489 
.0227 _.004 2.751 
- -- 6 . '3 ·512 
.0313 .005 ~·578 .180 6.13 ·516 
.0387 .020 ~·324 . J82 6.110 
·"'5 
.043' .034 2.104 .514 6.14 
·538 
.QJj61 .041 1.919 .580 6.11.1 
."'3 
.031' --- 7 . 14 . :;66 
.0180 •. 004 2·763 7.15 .588 
.0292 .006 2·580 .185 7.1, 
·59' 
.0)60 .020 ~ . 32' . 391 7.16 .605 
.0)88 .032 2.1}1 
·503 7.16 .613 
.01023 .04, 1.943 
· 583 7.16 .617 
.011, 
- - - - -- - - -
8.16 .638 
.0168 
-.005 ~ . 77' - - - 8.17 .650 
.0238 .006 ~·579 . 200 8 .17 .674 
.0)03 .021 2·323 .395 8.18 .682 
.0343 .033 ~.127 .512 8.18 .686 
.0362 .04, 1.956 
·583 8.18 ·693 
.0005 




-·005 2.787 9 ·18 ·722 
.
0175 .006 ~·58, .198 9.19 .7"" 
.0226 .021 2.331 .389 9 .19 .751 
.0251 .033 ~ . 131 
· 515 9 ·20 .758 




.0101 - .006 2 .798 10.20 .791 
.0191 .006 2.601 . 202 10 . 21 .821 
.0197 .021 2.31.1 .400 10 .21 .826 
.0233 .033 2.1..a ·510 10.21 .832 
.0286 . 04, 1.978 . '587 10.22 .838 
101. O.go 




-0 · ::>05 
.0)6;. .0877 .005 
.0230 .1098 .018 
.0121 .1264 .027 
.0063 .1)64 .035 
.04", . 1050 
-- -
. 0483 .0500 
- .005 
.0375 .0687 .007 
.0)02 .0795 .018 
.0201 .0887 .027 
.0120 
·09" .036 
.0527 .0797 . --
.0:;67 .0332 -.005 
.0419 .0522 .007 
.0366 .0622 . 019 
.0200 .0678 .027 
.0242 .0712 .035 
.0627 
·0609 - --
.0676 .0323 _.004 
.0569 .0453 .008 
.0487 .0,01 .019 
• .)4 37 
.0'39 .028 
.0353 .0556 .035 
.0795 .0478 
- - -
.0792 .0286 ·.0010 
.0722 .0351 
·009 





·0912 .0309 - --
·0968 .0141 · . 004 
.oael .0231 .008 
.0785 .0248 .019 
.0722 .02", .028 
.0667 .0263 .034 
.ill5 .0071 
- - -
.1167 .0060 · .004 
.1087 .0116 .008 
·0997 .0161 .019 
.0914 .0169 .028 
.0862 .0167 .035 
.1369 - .0136 
- - -
. 1375 -.0002 -.005 
.1373 .0021 .003 
.1211 . 0048 .017 
.1148 .0074 .026 





.1603 -.0079 .006 
.1,38 - .0070 .017 
.1448 -.0086 .026 


















































































































TABLE XXII .- LONGITUDINAL CHARACTERISTICS OF A FOUR -ENGINE PROPELLER-DRIVEN AIRPLANE CONFIGURATION 
HAVING A 40° SWEPT WING OF ASPECT RATIO 10; TAIL HEIGHT = 0 , it = -4° , ~ = 51° , R = 2,000,000, 
M = 0 . 70 , 0 .80 , 0 . 90 
M, 0 . 10 M, 0.60 M, 0.90 
~ CL Ox c", TCav J.v CPav ~ CL eX c", c.v Jav CPav ~ CL Cx C. TCav Jav . CPav 
" 2 .03 0 .133 0 . 0197 0.0453 
- -- - --
2.03 0.139 0 . 0221 0.0444 
- - - - --
"2 .05 0 . 177 0.0342 0.0344 · -- - - . - - . 
2 .03 . 122 .0219 .0238 -0 .001 2 .783 2.03 .128 .0255 . 0014 - 0 .001 2.738 2.04 . 161 .0381 .0058 -0 .005 2 .718 · . -
2 .03 . 122 .0189 .0258 .002 2.704 0.079 2.03 . 129 .0205 .0264 .001 2 .632 0:111 2 .04 .157 .0342 .0127 ·.003 2.661 0 . 061 
2 .03 . 121 .0115 .0328 .011 2 . 550 .236 2 .03 .128 .0160 .0317 .007 2.533 .213 2 .04 . 153 .0286 .0189 .004 2 .509 .177 
2 . 03 . 120 .0038 . 0410 .021 2.403 .378 2.03 .128 ,0109 .Ol76 ·.013 2.434 . 304 2 . 04 . 1jO .0211 .0326 .012 2. 346 .296 
2.03 .119 - .0012 .0457 .026 2.320 .450 2.03 .127 .0046 .0431 .020 2.323 .398 2 .04 . 151 .0195 .03jO .016 2.287 . 328 
63.06 
.235 .0203 .0243 - - - - -- · - - 0.3.06 .249 .0228 .0242 - - - - - - 83.07 .265 .0375 .014.4 · - - - - -
l .05 .226 .0224 .0104 -.001 2.776 · - - 3.06 .240 .0258 .0094 -.001 2 .743 3.07 .277 .0410 - . {221 -.005 2.718 
3.06 .225 .0197 .0130 .001 2.709 .070 3.06 .241 .0213 .0136 .001 2 .643 .106 3.07 .276 .0387 -.0162 -.003 2.662 . 064 
l ·05 .224 .0126 .0193 . 010 2.559 .209 3.06 .241 .0161 .0186 .007 2 .533 .215 3.07 .275 .0327 ·.0096 .004 2. 518 . 184 
l .05 .224 .0047 .0257 .020 2.412 . 373 3.06 .241 .01.20 .0231 .012 2.453 .292 3.07 .275 .0272 -. (xnO . 010 2 .398 .261 
l .05 .224 - .0001 .0292 .028 2 . 301 . 429 3.06 .242 .0047 .0288 .021 2 . 318 . 404 3.07 .275 .0230 .0027 .015 2.299 . 333 
8.4 .08 
. 331 .0218 .0076 - -- - - - - -- 64 . 10 . 357 .0245 .0081 . -- - - - 64 . 10 .368 .0454 - .0112 · -- - - - _ .. -
4.08 .326 .0238 •• 0008 -. (Xn 2 .776 4.09 . 351 .0277 -.0016 0 2.742 - -- 4 . 10 .389 .0496 - .0491 -.005 2 .723 - - -
4.08 .324 .0216 .0009 0 2 . 122 .056 4.09 . 351 .0230 .{XnB .001 2.651 .103 4.11 .388 .0467 -.0463 -.003 2.689 . 048 
4.08 
. 325 .0140 .0069 .011 2.554 .229 4.09 .353 .0192 .00jO .006 2 .560 .193 4 . 11 . 389 .0418 - .0413 .004 2.533 . 191 
4.08 . 328 .0061 . O1l4 .020 2 .415 .372 4.09 . 354 .0138 .0107 .012 2 .450 .295 4.11 .391 .0346 -.0346 .011 2 .377 .295 
4.08 .329 .0004 .0145 .027 2.324 .459 4.10 . 356 .0068 . 0148 .020 2 .322 .407 4.11 .391 .0326 -.0336 .015 2 .3ll . 333 
&, . 11 . 431 .0247 -.0105 
- - -
· _. 65. 13 . 469 .0291 -.0123 .. - · -- 65 . 12 . 4jO .0583 - .0289 - -- - --
5·11 . 425 .0266 -.0l4.1 -. 001 2 .776 · _. 5. 12 . 462 .0318 -.0237 0 2.744 5.13 . 484 .0615 - .0617 -. 004 2 .737 
5.11 . 425 .0244 _. 0142 .001 2 .708 .059 5. 12 . 467 .0272 -.0153 .001 2.651 .106 5. 13 . 478 .0620 -.0623 -.003 2 .699 . 051 
5.11 . 427 .0175 -.0095 . 010 2. 564 ,210 5. 12 .469 .0229 - .0122 .006 2.552 .202 5.13 .476 .0519 - .0513 .005 2. 530 . 195 
5·11 .43(\ . 0082 -.0049 .= 2 . 410 .389 5.12 . 471 .0182 - .0087 .012 2.458 .293 5. 13 . 474 .0465 -.0453 .012 2 .385 .291 
5· 11 . 43j .0040 - .0035 .026 2.343 . 447 5.12 .473 .0115 - .0046 .020 2 .328 . 403 5. 13 .474 . 0424 -.0423 .015 2 . )20 . 347 
66 .14 . cp.:t .0285 -.0287 - - . . - -
- --
66 . 16 
. 574 .0383 - .0332 - - - - . - · -- 86.14 .522 .0735 - .0336 - -- - - -6.14 
.:;t.:' .0303 - .0293 -.001 2.780 - - - 6.16 . 577 .0395 -.0369 - . 001 2 .7jO · - - 6.15 .546 .0739 -. 0571 -.004 2.743 - - -
6 .14 . ~4 .0282 - .0277 .001 2 .718 .050 6.16 . 577 .0354 -.0333 .002 2 .651 .108 6 . 15 .546 .0745 -.0548 ·.002 2 . 710 .0jO 
6 .14 . j07 .0214 -.0254 . 010 2.570 .216 6 .16 .579 .0307 -.0323 .006 2 .561 .197 6 .15 .550 .0619 -.0510 .004 2.549 .200 
6.14 .532 . 0125 - .0203 . 022 2 . 415 .389 6 .16 .582 .0258 • • 0292 .013 2. 448 .310 6 .15 . 548 .0642 •• 0506 .012 2.399 . 307 
6 .14 
.535 .0083 -.0185 .028 2 . 347 . 453 6. 16 .585 ,0199 -.02jO .021 2 .334 . 401 6.15 . 551 .0601 -.0504 ,014 2.337 .342 
"7.16 .621 .0346 _.0473 - . - - _. - - - 81 . 18 .6jO .oj09 - .0457 -- - -- - - - - "7 .16 . 597 .0893 -.0428 - . - - -- · --
7.16 . 620 .0360 _.0421 - . (XU 2.780 7.19 .676 .oj03 - .0485 - . 001 2 .759 .. - 7.16 .617 .0913 -.0575 -.004 2 .751 
7.16 . 619 .0333 - .0398 .001 2 .720 .064 7. 19 .679 .0481 ·.0454 .001 2 .668 .102 7. 16 .617 .0889 -.0569 -.002 2 .709 . 063 
7.16 . 624 .0270 -. 0)66 . 010 2 . 571 .220 7.19 .680 .01;41 -.0430 .006 2 . 577 .200 7.16 .622 .0846 ·.0536 .005 2 .5jO .200 
7.17 . 629 .0214 - .0334 .018 2. 460 .345 7.19 .682 .0402 -.0408 .012 2 . 471 .293 7.16 .623 .0802 -.0533 .011 2 .415 . 305 
7 .17 .632 .0147 -.0309 .027 2. 345 . 459 7.19 .684 .0347 -.0380 .020 2 .354 . 395 7.17 .626 .0765 -.0532 .015 2.339 . 350 
0.8 .19 .710 .0447 _.0624 - - - . -- - - - '"8 .19 .110 .0703 - .0473 - -- - - - '8.17 .659 .1060 -. 0562 - - -
8.19 . 716 .0448 -.0519 -.ex)! 2 .782 8 .20 .747 .0698 -.0430 - .002 2.769 · - - 8 . 18 .691 .1105 - .0645 _. 004 2.768 
8.19 .715 .0425 -.0513 .001 2. 721 .067 8.20 .744 .0659 -.0410 .001 2.672 .108 8 .18 .690 . 1068 -.0635 -.003 2.728 .057 
8.19 . 720 .0354 _.0480 . 010 2 . 566 .240 8.20 .749 .0618 -.0393 .006 2 .572 .210 8 .18 .691 . 1043 -.0628 .003 2.594 . 176 
8.19 . 723 .0308 -.0463 .016 2.470 . 333 8 .21 .756 .0572 -.0382 .013 2 . 462 .313 8 . 18 .693 .0994 -.0598 .000 2. 456 .286 
8.20 . 728 .0249 -.0420 .025 2.348 . 451 B.21 .759 .0jOO • . 0)60 .019 2.359 . 400 8 .18 .697 .0957 -.0581 .015 2.364 .344 
"9 .20 .774 .0633 -.0785 - - . 
- -- - --
"9.20 .760 .0902 -.Oj05 - - - - -- "9.19 .726 . 1271 -.0756 - - - - - - · --
9·21 .798 .0588 -.0610 -. 001 2 .799 9.21 .802 .0904 •• 0364 ·.002 2 .784 - -- 9.20 .757 . 1318 -.0731 -.005 2 .792 · _. 
9·21 .800 .0562 -.0583 . 002 2 .719 .080 9.21 .804 .0864 -.0372 .001 2 .693 .104 9.20 .759 . 1300 -.0721 -. 001 2 .718 .082 
9 .22 . 806 .0498 -.0561 .011 2 .575 .243 9.22 .813 .0827 -.0337 .007 2 .578 .213 9.20 .761 .1250 - .0699 .005 2. 576 . 210 
9.22 .809 .0455 -.0530 .011 2 .477 .337 9.22 .822 . 0802 -. 0341 . 013 2 .477 .311 9.20 .766 .1161 - .0640 .010 2 .463 .294 
9·22 .815 .0393 -. 0493 .025 2 . 348 . 458 9.22 .827 .0726 -.0318 .020 2 .363 .408 9.20 .767 .1158 -.0663 .015 2. 373 . 348 
8.10 .21 .8)1 .0846 -.0916 - -- - -- - - . 810 .21 .808 .114) - .0815 - -- · - - 10 .20 .790 .1555 -. 0999 - _. - - - - --
10.23 .866 .0801 - .0633 -.002 2 .816 10.22 .845 .1142 - .0377 - .003 2.785 · -- 10.21 .828 . 1602 -.0873 - .005 2 .Ro? 
10 .22 . 864 .0717 -.0593 . 002 2.132 .088 10.22- .853 .1097 -.0359 .001 2 .684 .122 10.21 .827 .1609 -.0908 -.002 2 .747 .069 
10.23 .869 .0732 -.0575 .004 2 . 579 .253 10.22 .860 .10110 -.0372 .006 2 . 591 , 212 10.21 .831 . 1499 ·.0784 .005 2 .583 . 210 
10 .23 . 875 .0671 -.0533 .018 2. 465 .359 10.23 .868 .1011 •. 0396 .013 2.478 .318 10.21 .830 .1482 - .0805 .011 2.474 .295 
10.23 .881 .0617 - .0509 .025 2 . 352 . 454 10 .23 .874 .0980 -.0380 . 019 2 .385 .402 10.22 .839 . 1414 -.0744 .015 2. 386 .362 









TABLE XXIII . - LONGITUDINAL CHARACTERISTI CS OF A FOUR-ENGI NE PROPELLER-DRIVEN AIRPLANE CONFIGURATI ON 
HAVING A 40° SWEPT WING OF ASPECT RATI O 10; TAIL HEI GHT = 0 .10 b/2, it = _4° , ~ = 51° , 
R = 1,000 , 000 , M = 0 . 70 , 0 . 80, 0 . 90 
H, 0.10 H, 0 .80 H, 0.90 
B CL ex Cm Teav Jav Cpav B CL ex c. Teav J av CPav B CL Cx "- Te.v J av CPav 
"2 .03 0 .122 0.0228 0 .0994 
- - - - - -
"2 .03 0 . 129 o:~~ 0 .0995 - -- ~:~ O :i~ 0.0401 0 .1135 - -- - - - ---2 .02 .113 .0241 .0129 -0 .003 2 .m 2.03 .122 .0690 0 .004 2.143 .0439 .0551 ...0 .005 2 .119 2 .02 .109 .01" .0188 .008 2.515 0 .201 2 .03 .118 .0193 .0183 .006 2.554 0.187 2 .04 .151 .0334 .0613 
·009 2 . :;21 0 . 111 I 2 .02 .106 .0059 .0813 .021 2 .310 . 363 2 .03 .116 .0096 .0885 .018 2.354 .353 2.04 .148 .0236 .0818 .016 2.270 . 329 2 .02 .103 - .0011 .0996 .031 2.113 . 539 2 .03 .115 - .0015 _1002 .032 2.163 .490 2 .04 .146 .0141 
·0935 .028 2 . 030 .425 2.02 .102 
-.0231 .1091 .051 1.959 .113 2 .02 .113 -.0138 .1015 .041 1.914 . 592 2 .04 . 14, .0011 .0988 .035 1.894 .462 
43 .06 .226 .0231 .0691 
- - - -- -
4 3 .06 .2"" .0253 .0640 
-- - - - -
63 .06 .242 
.0""3 .<1716 - - - - -- ---3.05 .217 .0251 .0495 -.002 2 .781 3 .06 .238 .0282 .0436 - .004 2.145 3.01 .260 .0492 .0224 - .005 2 .132 3.05 .214 .0151 .0564 .008 2 . 569 .199 3 .06 .23' .0191 .0541 .006 2 .559 .183 3.01 .263 .0399 .0355 .005 2 ·533 . 161 3.05 .213 .0054 .0648 .021 2.311 .381 3.06 .234 .0095 .0602 .016 2. 358 .359 3.01 .261 .0281 .0411 .019 2 .245 . 341 3.05 .213 - .0014 .0119 . 036 2.115 .539 3.06 .235 - .0013 .0151 .032 2.165 . 491 3.01 .268 .0185 .0:;40 .021 2 .011 .418 3.05 .212 -.0234 .0877 .051 1.962 .659 3.06 .235 -.0127 .0833 .046 1.992 .585 3.01 .212 .0122 .0610 .034 1.913 .459 
1114.06 
· 326 .0244 .0421 
- -- - - - - --
64 . 10 
.355 .0281 .04'1 
-- - - --
11.4 .06 
· 330 .0535 .0508 -- - - -- -- -4.08 
·322 .0266 .0211 -.002 2.118 4.09 . 351 .0303 .0260 - .004 2.7414 
- --
4.09 
·354 .0583 .0082 - .005 2 .128 4.08 .318 .0181 .0349 .008 2 .516 .186 4 .09 . 349 .0218 .0310 .006 2.565 . 191 4.09 . 351 .0:;21 .0219 .002 2.591 .122 4 .08 
·318 .0068 .0459 .021 2.316 .380 4 .09 .350 .0123 .0413 .018 2.361 .3:;2 4.10 
· 358 .0407 .0305 .013 2 .345 .294 4.08 
·320 - .0061 .0593 .031 2 .180 . 543 4 .09 . 353 .0014 .0584 .032 2 . 112 .488 4 . 10 
·362 .0312 .0316 .023 2 .143 .402 4 .08 
·321 - .0281 .0114 . 056 1.964 .663 4.09 . 354 -.0105 .0612 .046 1.995 .595 4 . 10 
· 310 .0226 .0454 .033 1.931 . 465 
&,.11 . 024 .0269 .0216 
- -- - - - - - -
&,.13 . 466 .0331 .0218 
- -- --- - --
(1.5 . 10 
.411 .0653 .0351 
-- - ---5.11 . 420 .0289 .01', -. 002 2.112 5. 12 .463 .0350 .0110 - .004 2.1" - - - 5.11 . 434 .0692 .0058 - .005 2.143 
' .11 .418 .0202 .0220 .001 2 . 515 .184 5· 12 . 464 . 0210 .0226 .001 2.568 .119 5 .12 . 438 .0609 .0159 .004 2 .562 .163 5. 11 .421 .0089 .0343 .021 2 . 311 .388 ,.13 .46, .0161 .0343 .019 2 .311 .356 , .12 
·""5 .0516 .0254 .014 2.353 .310 5.11 .424 - .0036 .0501 .038 2 .111 
.54' 5 .13 .468 .0058 .0468 .033 2.173 . 491 5.12 .443 .0455 .0338 .024 2 .148 . 404 
, .11 .021 -.0189 .0606 
.0" 1.969 .665 5.13 . 411 -.0046 ·0538 . 046 2 .006 .592 5.12 . 448 .0380 .0390 .033 1.960 .451 
66 .14 
·:;23 .0309 .0013 
- - - -- - "6 .15 .563 .0",," .0006 - -- - -- - - - 66 .13 . 493 .0199 .0325 --- - -- -- -6 .14 
·519 .0321 -.0019 - .002 2 .184 6 .16 .561 .0431 -.0041 -.004 2 .156 6 .13 .512 .0822 .0068 - .004 2 .151 6 . 14 
·519 .0265 .0018 .008 2 . 515 .186 6 .16 . 510 .0353 .0091 .001 2 .511 .186 6.14 
·511 .0143 .0119 .005 2 . 562 . 17~ 6 .14 .,.. 
.0131 .ana . 022 2 .383 .385 6 .16 . 513 .0265 .0218 .019 2 .311 .350 6 .14 .511 .0699 .0229 .014 2 . 310 .310 6 .14 .,.6 .0014 .0341 .039 2 . 161 .548 6.16 . 511 .0165 .0331 .033 .2 .183 . 494 6 .14 .532 .0586 .0303 .023 2 .114 . 413 6. 14 
·533 - .0126 .0448 .051 1.966 .651 6 .16 .580 .0061 .0406 .041 2 .011 . 590 6 .14 . :;40 .0511 .0354 .033 1.914 . 480 
"7 .16 .616 .0311 -.0187 
--- - --
"7 .14 .635 .0593 -.0064 
- - -
"7 .14 .559 ·0940 .0305 ---1 .16 . 614 .0386 -.0184 ·.cx:a 2 .185 1 .18 .662 
·0515 - . 0123 - .004 2 .161 1.15 
·592 .0984 .0035 -.oou 2 .166 1 .16 .616 .0304 - .0086 .009 2 · 515 .191 1 . 18 .66, .0492 -.0026 .001 2 .519 .188 1.15 · 594 .0901 .Ol~ .006 2.554 .186 1 .16 .621 .0205 .0031 . 023 2 . 384 .381 1 .18 .668 .0401 .0107 .019 2 .319 .359 1.16 
·596 .oIl~ 0194 .014 2 . 311 .321 1 .11 .621 .0089 .0165 .038 2.184 .548 1.18 .669 .0309 
·0209 .033 2 .183 ·505 7 .16 .600 .0801 .0225 .023 2.1910 . 405 1.11 . 63~ -.0033 
.""3 .056 1.992 .66, 1 .18 .611 ."'11 .0262 .041 2 .0il .595 7 .16 .613 .0142 .0211 .032 1.991 . 414 
&8 .19 .101 .0490 - .0318 
--- - --
ae .18 .688 .0119 - ·0009 - -- --- &8 .16 . 621 . il32 .0266 - - - - - -8 .19 .106 .0481 -. 0285 - .O()l 2 .789 
---
8 .19 .122 .Q156 -.0036 - .005 2 .182 8 .11 .651 .il93 .0096 - .005 2 .180 8 . 19 .111 .0404 - .0189 .008 2 . 589 .200 8 .20 .128 .0612 .0064 .001 2 .583 .198 8.11 .661 .1130 .0UB .003 2.611 .153 8 .19 .716 .0312 
-·0093 .023 2.386 .392 8 .20 .735 .0593 .0158 .018 2 .389 .360 8 .11 .614 . 1057 .0154 .013 2. 415 .269 8.19 .123 .0198 .0022 .038 2.185 .". 8 .20 .139 .0496 .0202 .033 2 .190 
· 505 8.18 .680 .0985 .0195 .022 2.216 . 421 8 .20 
·730 .0087 . Ollil .051 1.980 .660 8 .20 .143 .0406 .0280 . 046 2 .025 
·591 8.18 .683 .0936 .0184 .032 2.008 .411 
"9.20 .159 .0685 - .0318 
- -- - --
"9 .19 .729 .0986 - .0021 
- - - - --
"9 .11 
·689 .1346 . 0214 - -- -- - - --9.20 .181 .0642 -. 0301 0 2.804 
- - -
9 .20 .112 .0963 .0032 -.005 2 .186 9.18 .116 . 1401 . 0126 - .005 2 .195 
-- -9 .21 .187 .0549 -. 0251 .010 2 . 586 .221 9 .21 .187 .0882 .0094 .005 2 .600 .189 9.19 .134 .13:;2 .0065 .003 2 .626 .154 9 .21 .196 .0412 -. 0189 .023 2 . 391 .393 9.21 .199 .0198 .0161 .018 2 .390 . 365 9.19 .102 . 1300 . 0090 .013 2 . 430 
· 305 9.21 .806 .03,1 -. 0083 .040 2.115 .", 9 .21 .802 . 0104 .0183 .033 2 .188 .518 9.19 .154 . 1209 .0124 .022 2 .233 . 421 9 .22 .815 .0251 - .0008 .058 1.991 .658 9 .21 .804 .0629 .0198 .046 2 .021 .600 9 .20 .155 .1158 .01:;2 . 032 2.011 . 494 
610 .21 .810 .0918 - .0298 
-- - - --
&10 .19 
.112 .1211 -.00,", 
- -- - - -
610. 18 .149 .1512 .0080 
- - - - - - - --10 .22 .846 .0882 -.0223 -.001 2 .816 10 .21 .815 .1191 .0149 - .006 2 .199 
- - -
10 . 19 .180 . 1618 .0011 - .005 2.199 
- --10 . 22 .8I!1 .Q196 - .0193 
·009 2.580 .2"" 10 .21 .823 .1123 .0147 .005 2 .599 .<.05 10.21 . 8ll .1599 -.0008 .003 2 .623 . 1~9 10 .22 .860 .0689 -.0132 .022 2.319 .416 10 .22 .842 .1031 .0161 .018 2.395 .318 10.21 .811 .1:;28 .0019 .012 2 .433 . 314 10.23 .812 .0586 -.0084 .040 2 . 161 
. 515 10 .22 .855 .0951 .0223 .032 2 .200 . 518 10.21 .821 .1416 - .0006 .022 2 .236 .029 10 .23 .882 .0496 -.0002 .056 1.999 .666 10 .22 .860 .0879 . 0174 .045 2 .042 .601 10.18 .832 .1436 .0025 .032 2 .036 .508 
-














All dimensions in inches unless otherwise specified 
Airfoil sections, fuselage coordinates, and values 
of pertinent geometric parameters are given in 
table I . 
Propeller diameter 14.00 
I" 39.44 -1 .. / I 
Fences 
(See fig. I(d).) 
Nacelles 
(See fig. I (c)) 70.71 
30.30 
-,.. It =48.15 ! -I ~_ 
I.. 70.00 -~:::"'~-----r--- Hinge axes~~=~----1!0.60 
2.33 ~ ---L!:06L ~-··-3.5~ __ 
__ -=- 0~ . . _~I~. 
l
-------- 126.00 I" 
3 D t --
(a) Dimensions. 
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1.0 .8 .9 
(b) Wing twist and thickness-chord ratio. 























All dimensions are in inches unless otherwise noted. 
1 -.59° - - Plane of root chord and L.E of wing 
-r--=- -~ - - - - - - Local chord line extended 
-6.5° t 8~ -~r ~ 
L r, +:e=tz.i41------~~ 1 I i75t _tL-_ _ __ :::::::-T - - r. -
2 
- I ~ 14.00 .. I 




.-L_1i L • I ---=:- - --~--
• 
Outboard nacelle 
r,~ Tt ,+./ A-- Thrust axis --
r2 
Sta 0 .0 Sta 6 .00 Sta 24.00 
(c ) Di mensions of the nacelles. 
Figure 1.- Conti nued. 
Nacelle coordinates 
Sta 
'i Sta ~ 
-500 0 2.00 0 .350 
-479 .385 3.00 .4/9 
-458 .567 4.00 .6/6 
- 4.25 .788 5.00 .919 
-3.95 .951 6.00 1.290 
-3.25 1.242 7.00 1.685 
-2.55 1.472 800 2 .056 
-1.80 1.670 9.00 2.359 
- .80 1.871 10.00 2.556 
0 1.985 11.00 2.625 
ZOO 2.100 30.50 Z625 



























Type and location 
Small ot 4 = 0.33 
Extended of if = O.5q Q7D,ondQ85 
-;2 
(d) Fence details. 












and normal to rtlf.rtlnctl sw.tlp lintl 
Mod.1 with inboard flaps 
T 
b 0.50 ~ 
(e) Flap details. 
Figure 1.- Concluded. 
Modtll with outboard flaps 











62 NACA TN 3789 
Figure 2.- Model mounted in the wind tunnel. 
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Fi gure 3.- Blade -form curves for the NACA 1 .167- (0 ) (03)-058 and the 
NACA 1 . 167- (0)(05) -058 three -blade propellers . 
1.0 
.9 1\ ,9 M 
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Advance ratio I J 
Figure 4.- The variation of Tc with J for the NACA 1.167-(0)(05)-058 propeller. 
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(a) R = lXI06 
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(b ) R = 2><106 
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1'- 0 I I I I I I I I I I I Tc = 0 .80 
4 8 12 16 20 
Angle of attock, 0, deg 
~-l\l t1\ 
II II I II I I I II I ~ t r I III I EI Ell fIf HElIE I I 11111 111 ~5frtl 
~~MM .~~ .~~ .~O~~~~~~~~~ 
Pitclling-moment coefficient, em 
(a) CL vs ~ and Cm 
Figure 6.- The l ongitudinal characteristi cs of the model. Tail removed; flaps up; M = 0.082 ; 

































-.64 -.60 -.56 -.52 -.48 -.44 -.40 -.36 :32 :28 :24 :20 :16 -.12 -.08 -.04 
LongittJdinol- force coefficient, ex 
(b) CL VB Cx 
Figure 6.- Concluded. 
L 
++ +-+-/+ +-tt r+ 
1-: 
I H H 



















1.8 I I I r I I r I Y; 
Tc = 0.80 -'15 y: r-.60, 
~~ 1.6 .40 
'I I I 









o 4 8 12 16 20 








.36 .32 .28 .24 .20 .16 .12 .08 .04 0 :04 :08 :/2 -:16 -:20 -:24 -:28 -:32 -:36 
Pitching-moment coefficient, em 
(a) CL VB a and Cm 
Figure 7.- The longitudinal characteristics of the model. Tail removed; flaps up; M = 0.082; 






























Tc =0.80 ,60 
,40 
o 
-.64 -.60 -.56 -.52 -.48 -.44 -.40 -.36 :32 -.28 -.24 :20 :/6 -.12 -.08 -.04 
Longitudinal-force coefficient, ex 
(b) CL va Cx 
































Tc =0 .80 -
Ih[7~.60 
• , I I 
.1.40 
" ' I I 
.20 
0 
4 8 12 16 20 
Angle of attock, 0, deg 
/f 
:?~ 












.36 .32 .28 .24 .20 ./6 .12 .08.04 0 :04 -:08 :/2 -:16 -:20 :24 :28 :32 :36 
Pitching-moment coefficient, em 
(a) CL vs ~ and Cm 
Figure 8 .- The longitudinal characteristics of the model. Tail removed; flaps up; M = 0.082; 




























o ~~~~~~~~~~~4~W~~:~:~~N:~:$ ~~~~~~ 0 ~.~.~ .$.~.N .M.~ 
Lonqitudino/-force coefficient, ex 
(b) CL vs Cx 































o 4 8 12 16 20 
Angle of attack, a, deg 
1 1 111 1 111 1 111 1 111 1 111 1 111 1 111 1 111 1 '1'11 1 111 1 1 1 1 11 11 1 11 11I I II II III ~ 
.36 .32 .28 .24 .20 .16 .12 .08 .04 0 :04 :OB :/2 :16 :20 :24 :28 :32 :36 
Pitching-moment coefficient, em 
(a) CL VB ~ and Cm 
Figure 9.- The longitudinal characteristics of the model. Tail removed; flaps up; M = 0.082 ; 





















o ~~~~~~:~~U~4~W:~:~:M:H:ro:$ ~~~~:~ 
Longitudinol- force coefficient, ex 
(b) CL vs Cx 
Figure 9.- Concluded. 




























4 8 12 16 20 
Angle of attock, a, deg 
1-- 0 
-I -I-+-kI-'\ I ' ( I \j I ~ 
-j\ 
-? ~f 
.36 .32 .28 .24 .20 .16 .12 .08 .04 0 -:04 -:08 :12 -:16 :20 :24 :28 :32 :36 
Pitching-moment coefficient, em 
(a) CL VB ~ and Cm 
Figure 10.- The longitudinal characteristics of the model. Tail removed; flaps up; M = 0.082; 
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-.64 -.60 -.56 -.52 -.48 -.44 -.40 -.36 -.32 -.28 -.24 :20 :16 -.12 -.08 -.04 
Longitudinol-force coefficient, ex 
(b) CL VS Cx 
Figure 10.- Concluded. 
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o 4 8 12 16 20 
Angle of attock, a, deg 
.36 .32 28 .24 .20 .16 .12 .08 .04 0 :04 :08 :/2 :16 :20 :24 :28 :32 :36 . 
Pitching-moment coefficient, em 
(a) CL vs ~ and Cm 
Figure 11.- The longitudinal characteristics of the model. Tail removed; flaps up; M = 0.123; 
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-.64 -.60 -.56 -.52 -.48 -.44 -.40 -.36 :32 :28 -.24 :20 :16 -.12 -.08 -.04 0 .04 .08 .12 .16 .20 .24 .28 .32 
j ,'/,- /1 (1') Longitudinol-force coefficient, ex 
(b) CL vs Cx 






























4 8 12 16 20 
Angle of attock, a, deg 
I I III I III I III I III I III I III I IIIEDTI I II I III I III I III I III I III I III I ~ 
.36 .32 .28 .24 .20 .16 .12 .08 .04 0 :04 :08 :12 -;16 -;20 :24 :28 :32 :36 
Pitching-moment coefficient, em 
(a ) CL vs a and Cm 
Figure 12 .- The longitudinal characteristics of t he model. Ta il removed; flaps up; M = 0.123; 





































I ~ o ~ 
-.64 -.60 -.56 -.52 -.48 -.44 -.40 -.36 -.32 -.28 -.24 :20 -./6 -./2 -.08 -.04 0 .04 .08 ,/2 ./6 .20 .24 .28.32 ~ 
Lonqitudino/- force coefficient, ex ~ 
~ 
(b) CL vs ex lAJ ~ 

















4 8 12 16 20 
Angle of otfock, a, deg 
ERJIR EERl l l l t! 1ffi-lmtt8l lll l lll l lll l lll l l l l l ll lllll l lll l l ~ 
.36 .32 .28 .24 .20 .16 .12 .08 .04 0 :04 :08 :12 :/6 :20 :24 :28 :32 :36 
Pitching-moment coefficient, em 
(a) CL vs ~ and Cm 
Figure 13. - The l ongi tudinal characteristics of the model. Tail removed; flaps up; M = 0.165; 
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0----~~~~~~~~~~~4~W~~:~:M~N:~:~ ~~~~~~ 0 .~.~.~ .~.~.H.M.~ 
LongitlJdino/- force coefficient, ex 
(b) CL va eX 
















.Cb .~ 1.4 
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4 8 12 16 20 
.4nqle of attock, a, deq 
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Figure l4.- The longitudinal characteristics of the model. Tail height = 0; flaps up; M = 0.082; 
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Fi gure 15.- The longitudinal characteristics of the model. Tail height = 0; flaps up; M = 0.082; 
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Figure 16.- The longitudinal characteristics of the model. Tail height 
R = 4,000,000; a = 26°; it = -so. 
0; flaps up; M = 0.082; 
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Figure 17. - The longitudinal characteristics of the model. Tail height 
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Figure 18.- The longitudinal characteristics of the model. Tail height = 0.05 b/2; flaps up; 
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Figure 19.- The longitudinal charaeteristics of the model. Tail height 0.10 b/2; flaps up; 
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Figure 19.- Concluded. 
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Figure 20.- The longitudinal characteristics of the model. Tail height = 0.10 b/2; flaps up; 
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Figure 21.- The longitudinal characteristics of the model. Tai l height = 0 .10 b/2; flaps up; 
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Figure 21. - Concluded. 
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Figure 22.- The longitudinal characteristics of the model. Tail height 
M = 0.082; R = 4,000,000; ~ = 26° ; it = 0°. 
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Figure 23.- The longitudinal characteristics of the model. Tail height 0.10 b/2; flaps up; 
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Fi gure 24.- The longitudinal characteristics of the model. Tail height 0.10 b/2; flaps up; 
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Figure 25.- The longitudinal characteristics of the model. Tail height = 0.15 b/2; flaps up; 
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Figure 26.- The longitudinal characteristics of the model. Tail removed; inboard flaps 
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Figure 27.- The longitudinal characteristics of the model. Tail removed; inboard flaps 
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Figure 28 .- The longitudinal characteristics of the model . Tail removed; inboard flaps 
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Figure 29.- The longitudinal characteristics of the model. Tail height = 0; i nboard flaps 
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Figure 30.- The longitudinal characteristics of the model. Tail height = 0; inboard flaps 
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Figure 31.- The longitudinal characteristics of the model. Tail height = 0; inboard flaps 
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Figure 32.- The longitudinal characteristics of the model. Tail height = 0.10 0/2; inboard flaps 
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Figure 32.- Concluded. 
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Figure 33.- The longitudinal characteristics of the model. Tail height = 0.10 b/2; inboard flaps 
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Figure 34.- The longitudinal characteristics of the model. Tail height = 0.10 b/2; inboard flaps 






























±tll~ . m-h'++++++ 
-+-++-++-+-+-+ 1- 1 I + : 
A' .f~ t~~ 571 /l - ~ 
Tc = 0.80 ~.60 .40 .20 0 
~~  
o 
-.64 -.60 -.56 -.52 -.48 -.44 -.40 -.36 -.32 -.28 -.24 :20 :16 -.12 -.08 -.04 o .~.OO.~.~ .ro.N .M.~ 
LongitlJdinol-force coefficient, ex 
(b) CL vs Cx 





















Cb ~ 1.2 







Tc = 0.80 -"'4: I/tr;tl l1'-.60-l-l 7,; = 0.80 ..::. 
I 
.40 




4 8 12 16 20 
Angle of attock, 0, deg 
111 1111 11mTEEI III I III I III I II I I II I I I III III I I II I III I I ID1*fR 
.36 .32 .28 .24 .20 .16 .12 .08 .04 0 :04 :08 :/2 :16 :20 -:24 -:28 -:32 :36 
Pitching-moment coefficient, em 
(a) CL vs a and Cm 
Figure 35.- The longitudinal characteristics of the model. Tail height = 0.10 b/2; inboard flaps 
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Figure 35.- Concluded. 
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Figure 36.- The longitudinal characteristics of the model. Tail height 0.10 b/2; inboard flaps 
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F'igure 37.- The longitudinal characteristics of the model. Tail removed; outboard flaps 
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Figure 38.- The longitudinal characteristics of the model. Tail height = O.lO b/2; outboard 
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Figure 39.- The longitudinal characteristics of the model. Tail height = 0.10 b/2; outboard 
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Figure 40.- The longitudinal characteristics of the model. Tail removed; inboard flaps 
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Figure 40.- Concluded. 
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Figure 41. - The effect of oper ating propellers on the longitudinal characteristics of the model. 
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Figure 41 .- Concluded . 
"-~ ~ 
"" ~ l 
Tc V ~ 0 V -1\~ .01- .~ 
.02 L.---




.04 o -.04 -.08 














~ Propellers Off 
10. , , " ag~ _ .. 
"T,""""'" i i~"" 
ali i I ~wll . 
,=>-..1 j tJ V V /':V r ~~~ 
....... 6 ~ / // / d ~~~ :~ . '{ / V / / /}.I ;c_~~~, 
~ f / / V / (j :g~:~~~~\ ~ f1 ~ I I I / / # :g~ V '\~~\ 
~ .2 t I I I ~ \\ ~\ \1 J 
;1 I I I I . .\ '(:\ \ I TC = 0.05, .04, .03, .02, .01, 0 I I 
o I ~ 0 
0 1 
o 4 8 12 .04 o - .04 -.08 
Angle of attack, a, deg Pitc/Jing-moment coefficient, em 
-.02 o .02 .04 .06 .08 ./0 
Longitudinal force coefficient, ex 
(a) M = 0 . 70 
Figure 42 .- The effect of operating propellers on the longitudinal characterlstics of the model. 
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Figure 42 .- Continued. 
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Figure 43 .- The effect of operating propellers on the l ongitudinal characteristics of the model . 
Tail off, ~ = 51° , R = 2 , 000 ,000 . 
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Figure 43 .- Concluded . 


























t---+--+--t----+-----t---=~ 0.04 I----l---t--t--t--+--+--+-+---t---r-----t--+--+---t--+----t-----t---l ~~ :g~ /J~:;-VL~~~ II J r / lD ~--+--+-lLf----1I·~K·gl /v/ /VV1r-- IJ/JIJ t 
.6 
4 
i P v jV / / / ~_ J~/tJ 
~ I II V IV jP :g~-~~~ j I I I I j : g~/.r...l:--~-m. WAVJ--+--·-+---+--+-------i 
if I I I I ~ ~V 
.2 L ) A~ 
V..- ~ ;f,W A_ _. . Tc= 0.04, .03, .02, .01, O . cj ~ 
°0 4 12 .04 o 8 -.04 -.08 -.12 .08 
Angle of attack, a, deg 
- .02 o .02 .04 .06 
Longitudinal force coefficient, ex 
(a) M = 0 . 60 
Pifching-moment coefficient, em 
.08 
Figure 44 .- The effect of operating propellers on the longitudinal characteristics of the model . 
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Figure 45.- The effect of operating propellers on the longitudinal characteristics of the model. 
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Figure 46 .- The effect of operating propellers on the longitudinal characteristics of the model . 
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Figure 47 .- The eff ect of operating propellers on the longitudinal characteristics of the model . 
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Figure 48 .- The effect of operating propell ers on the longitudinal characteri stics of the model . 
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